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THE  LARGER  ASPECT  OF  CENTRAL-STATION  WORK. 

To  the  older  members  of  the  National  Electric  Light 
Association  who  can  run  back  in  memory  a  score  of  years 
or  more  to  the  days  when  the  central-station  industry  was 
slowly  finding  itself  through  desperate  struggles  with  un¬ 
known  conditions  nothing  is  more  impressive  than  to  glance 
over  the  program  for  the  coming  convention  and  to  note 
the  complete  difference  in  point  of  view  established  by  the 
passing  years.  It  is  not  alone  that  the  electrical  art  has 
changed  in  the  most  impressive  and  sensational  fashion, 
but  that  the  aims  and  objects  of  the  central  station  to-day 
are  in  almost  a  new  world  from  the  standpoint  of  a  score 
of  years  ago.  Even  the  biggest  central  stations  of  those 
early  days  were  not  only  small  judged  by  any  present  basis 
of  comparison,  but  they  had  not  yet  acquired  any  concep¬ 
tion  leading  beyond  the  commonplace  task  of  distributing 
energy  for  lighting  and  occasional  motor  service  over  a 
very  contracted  area.  It  is  the  change  in  point  of  view 
that  is  far  more  impressive  than  even  the  new  developments 
of  apparatus  and  methods.  To  begin  with,  the  early  central 
station  had  in  view  chiefly  the  very  limited  task  of  furnish¬ 
ing  energy  for  lighting,  arc  or  incandescent,  over  a  modest 
territory.  Motor  service  was  of  trivial  extent,  and  the 
utmost  that  the  central  station  could  do  in  electric-railway 
working  was  to  furnish  place  and  prime  mover  for  running 
an  old  500-volt  generator  to  send  the  rickety  trolley  cars 
on  their  then  somewhat  uncertain  journeys.  The  idea  of 
lines  stretching  like  a  gigantic  spider  web  over  whole 
counties  would  have  seemed  like  a  stray  thought  escaped 
from  the  fertile  imagination  of  a  Baron  Munchausen, 

Twenty  years  ago  electrical  energy  transmission  was  of 
practically  unknown  possibilities.  At  that  time  one  could 
count  on  the  fingers  of  a  single  hand  all  the  instances  in 
the  country  in  which  a  distributing  system  was  fed  with 
energy  from  a  station  located  more  than  a  few  thousand 
feet  ^rom  the  center  of  distribution.  The  first  faint  glim¬ 
merings  of  a  new  dawn  were  just  visible  and  the  new  dawn 
was  in  the  West.  To  the  best  of  our  knowledge  the  only 
transmission  systems  operating  in  the  country  were  on  the 
Western  coast,  which  has  subsequently  been  the  great  center 
of  developments,  the  world’s  laboratory  of  brilliant  and 
successful  experiments  in  high-tension  energy  transmission. 
There  was  a  little  synchronous  motor  plant  running  a  small 
central  station  in  Walla  Walla  over  a  5-mile  line,  the  be¬ 
ginning  of  the  Portland  system  at  the  Falls  of  the  Wil¬ 
lamette,  and  far  to  the  southward,  in  San  Antonio  Canyon, 
one  who  seemed  then  a  wild-eyed  and  long-haired  fanatic 
had  connected  twenty  small  transformers  in  series  and  was 
sending  a  few  score  kilowatts  down  the  canyon  and  over 
the  plain  at  10,000  volts.  Even  these  plants  were  not  yet 
in  full  operation  at  the  time  of  the  convention  of  twenty 
years  ago.  The  next  year  or  two  saw  the  beginnings  of  the 
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two  huge  systems  which  dominate  the  transmission  situation 
in  southern  and  central  California.  It  was  some  time  after 
this  before  the  average  central-station  man  looked  on  trans¬ 
mitted  energy  as  anything  except  a  wild-cat  scheme  devised 
by  hairbrained  engineers  to  sell  new-fangled  apparatus. 

However,  the  world  moves  and  central-station  men  have 
been  trying  to  keep  near  the  head  of  the  procession  from 
the  beginning.  It  soon  turned  out  that  in  transmitted  en¬ 
ergy,  whether  from  water  falls  or  great  steam-driven  gen¬ 
erating  stations,  was  the  key  to  the  door  which  opens  upon 
greater  fields  for  enterprise  with  greater  possibilities  of 
success  than  had  ever  been  imagined.  To-day  the  program 
of  the  coming  convention  shows  how  completely  as  matters 
of  course  all  these  things  are  now  regarded.  Instead  of 
papers  fervently  attempting  to  persuade  the  central-station 
operator  that  he  could  really  go  to  2000  volts  or  3000  volts 
in  his  primary  system,  and  that  there  really  was  such  a 
thing  as  an  alternating-current  motor  that  would  run  with¬ 
out  paralyzing  his  entire  system,  we  now  have  casual  dis¬ 
cussions  on  switchboard  practice  at  100,000  volts  or  there¬ 
about,  how  to  avoid  coronal  losses  on  long  lines,  and  the 
standardization  of  line  voltages  of  as  many  thousands  as 
there  were  tens  of  volts  in  the  cheerful  early  days  which 
we  are  considering. 

A  far  greater  thing  than  the  mere  use  of  long  lines  at 
high  voltage  is  the  tremendous  grasp  of  industrial  possi¬ 
bilities  that  these  lines  have  given.  The  central  station  to¬ 
day,  taking  the  possibilities  of  transmission  as  they  stand, 
has  at  its  command  as  many  square  miles  of  territory  as  it 
had  acres  a  score  of  years  ago.  Its  radius  of  action  runs 
far  beyond  the  municipal  limits  of  its  immediate  territory, 
and  with  this  increased  opportunity  for  load  come  other 
opportunities  which  most  of  us  do  not  yet  fully  realize. 
The  conception  of  a  great  central  generating  plant,  grasp¬ 
ing  all  the  power-using  activities  of  a  wide  territory,  has 
still  a  flavor  of  youthful  enthusiasm.  Lighting  and  motor 
service  in  the  ordinary  sense  we  fully  grasp.  Railway 
service  of  the  larger  sort  still  seems  just  beyond  the  finger¬ 
tips.  (3nly  a  few  stations  have  found  it  within  reach.  As 
the  distribution  territory  has  widened  the  necessity  for 
meeting  every  sort  of  requirement  has  grown.  Sparsely 
settled  regions  must  be  dealt  with  at  the  outlying  ends  of 
the  radiating  lines,  and  for  economic  reasons  all  the  possible 
load  should  be  gathered  in.  Fortunately,  with  each  increase 
of  grasp,  with  the  assimilation  of  each  new  kind  of  busi¬ 
ness,  the  diversity  factor  comes  to  the  rescue  and  still  other 
business,  inaccessible  before,  draws  within  reach. 

Four  or  five  papers  at  this  year’s  convention  are  to  deal 
with  business  of  a  character  to  make  the  old-fashioned 
central-station  operator  gasp  with  astonishment,  and  yet 
the  beginning  of  the  great  field  of  new  business  which  lies 
outside  lighting  and  small  motor  service  has  scarcely  come 
within  our  stride.  What  lies  beyond  when  we  have  pushed 
a  little  further  forward  in  some  of  the  directions  now 
unwonted  we  can  scarcely  see.  Broadly,  every  human 
industry  which  requires  the  use  of  energy,  whether  in  the 
form  of  mechanical  energy,  as  heat,  or  more  broadly  as 
radiation  of  any  kind,  lies  within  the  proper  scope  of 
central-station  activities.  With  the  great  generating  plants 
and  wide-flung  networks  of  the  present  day  it  is  possible 


to  bring  the  cost  of  energy  to  the  consumer  down  to  a  point 
which  permits  electric  service  in  classes  of  work  which  a 
few  years  ago  would  have  seemed  impossible  and  even  now 
seem  improbable.  Electric  service  is  the  one  thing  which 
has  grown  steadily  cheaper  through  the  present  period  of 
deep  mourning  over  the  high  cost  of  living.  The  central- 
station  man  has  never  yet  lost  his  nerve  when  his  costs 
have  risen.  Instead,  he  has  met  the  issue  by  reducing  his 
prices  and  increasing  his  sales,  and  just  as  this  policy  in 
earlier  days  led  to  a  great  extension  of  motor  service, 
greater  than  seemed  even  possible,  so  now  a  widening  of 
the  same  broad  policy  is  going  to  bring  a  wide  extension 
of  central-station  business  into  fields  that  now  seem  new 
and  strange.  Electrical  service  with  central  stations  as  they 
are  now  constituted  should  be  made,  and  surely  will  be¬ 
come,  a  necessity  of  life  in  every  form  of  industry. 


THE  TRANSMISSION  SYSTEMS  OF  THE  GREAT  WEST. 

Modern  energy  transmission  has  been  born  and  raised, 
so  to  speak,  on  the  Pacific  Coast.  Its  enormous  growth  in 
that  territory  is  natural  enough  since  the  region  as  a  whole 
is  one  of  expensive  fuel  and  relatively  cheap  water-powers 
— powers  not  held  at  the  fanciful  figures  demanded  in  a 
well-settled  community,  and  doubly  useful  because  on  the 
whole  the  hydraulic  heads  are  high  and  therefore  the  plants 
are  relatively  cheap  to  develop.  It  is  almost  exactly  a  score 
of  years  since  the  first  modest  plants  were  projected  and 
built  in  the  Coast  States.  Not  even  the  most  optimistic 
engineer  then  realized  the  magnitude  of  the  developments 
which  would  take  place.  They  have  come  about  partly 
through  the  economic  situation  already  referred  to,  and 
more,  perhaps,  on  account  of  the  indomitable  spirit  of  the 
pioneer  that  has  not  yet  died  out  in  the  Far  West.  You 
cannot  scare  a  financier  who  is  familiar  with  Coast  condi¬ 
tions  by  any  sort  of  a  transmission  proposition  which  has 
a  market  at  the  end  of  it,  and  you  cannot  bluff  his  tech¬ 
nical  adviser  into  timidly  following  the  cut-and-dried 
methods  of  his  predecessors  if  he  believes  there  are  better 
ways  of  accomplishing  the  result.  Without  reflecting  on 
the  oft-tried  prowess  of  the  engineering  profession  else¬ 
where,  it  is  open  to  the  criticism  of  over-caution,  of  relying 
loo  much  on  respectable  and  conservative  standards.  The 
engineers  who  have  worked  chiefly  under  Coast  conditions, 
on  the  contrary,  have  no  respect  for  constituted  authority 
when  reliance  upon  it  leads  to  results  less  directly  than 
seems  desirable,  and  this  attitude  includes  hydraulic,  me¬ 
chanical  and  electrical  matters.  If  an  impossible  dam  has 
to  be  erected  to  store  the  water  for  a  great  transmission, 
they  build  it  and  it  stays  in  place  and  does  its  work.  If 
an  altogether  unheard-of  bit  of  tunnel  has  to  be  made  to 
connect  with  a  quite  impracticable  flume  leading  to  the 
power  station,  they  bore  the  tunnel  and  build  the  flume,  and 
the  power  station  is  promptly  placed  in  service.  If  three 
or  four  stations  must  be  operated  together  in  defiance  of  all 
precedents,  in  go  the  switches,  and  the  plants  operate  as  if 
they  had  worked  together  from  the  very  beginning.  Big 
and  important  experiments  have  been  tried  elsewhere,  as, 
for  example,  in  the  splendid  pioneer  work  in  Colorado  and 
in  Michigan ;  but  on  the  whole  the  Coast  States  have  been 
the  great  laboratory  of  the  world  in  working  out  the  prac- 


June  i,  1912. 


.ELECTRICAL  WORLD. 


1143 


tical  details  of  modern  energy  transmission.  For  this  rea¬ 
son  our  readers  will  find  much  worth  study  in  the  neces¬ 
sarily  cursory  account  of  some  of  the  most  important  West¬ 
ern  systems  to  be  found  in  the  current  issue,  and  anyone 
fortunate  enough  to  be  at  this  time  on  the  Coast  could  do 
no  better,  if  he  wishes  to  know  what  is  being  done  in  energy 
transmission,  than  to  follow  up  by  personal  investigation 
some  of  the  leads  which  we  have  here  given. 

The  article  which  we  publish  in  this  number  on  the 
electric  transmission  systems  of  the  Western  States  collects 
the  statistics  of  the  important  very  high-tension  systems  in 
the  world.  While  it  lists  straight-away  transmission  dis¬ 
tances  aggregating  2264  miles,  operated  at  44,000  volts  and 
upward,  it  includes  no  less  than  1464  miles  of  aggregated 
distances  operated  at  100,000  volts  and  upward.  One  of 
these  systems  is  in  Europe,  a  35-mile,  iio,ooo-volt  German 
system.  Most  of  them  are  found  on  the  slopes  of  the 
Rocky  Mountains  and  of  the  Pacific  Coast  Sierras.  There 
are,  however,  notable  transmissions  listed  in  the  Eastern 
and  Southern  States,  as  well  as  in  Canada,  the  highest 
operating  voltage  yet  attained,  140,000  volts,  being  in 
Michigan,  with  150,000  volts  proposed  for  southern  Cali¬ 
fornia.  The  remarkably  rapid  growth  of  this  high-tension 
transmission  work  is  evidenced  by  the  fact  that  the  Lauffen- 
Frankfort  iio-mile  transmission,  at  the  Frankfort  exhibi¬ 
tion  of  1891,  was  the  starting  point,  at  the  then  very  high 
three-phase  line  emf  of  8000  volts.  In  the  twenty-one  years 
which  have  since  elapsed  the  operating  voltage  has  been 
raised  nearly  twentyfold,  while  the  working  distance  has 
been  actually  increased  threefold,  although  potentially  in  a 
higher  ratio. 

The  most  striking  characteristic  of  the  transmissions 
along  the  Pacific  Coast  is  the  thoroughness  with  which  they 
have  been  amalgamated  into  networks.  The  system  of  the 
Pacific  Gas  &  Electric  Company,  which  we  describe  at 
some  length,  is  the  largest  of  the  group,  operating  over  a 
territory  of  38,000  square  miles  and  distributing  about 
400,000,000  kw-hr.  per  year.  It  has  very  nearly  1200  miles 
of  6o,ooo-volt,  60-cycle  circuits,  and  about  400  miles  more 
operating  at  less  than  60,000  volts.  Its  ten  hydraulic  plants 
furnish  about  67,000  kw,  and  three  steam  plants  a  trifle 
more  than  this.  The  whole  network  is  as  a  rule 
operated  w'ith  its  plants  steadily  in  multiple,  the  thirteen 
stations  pulling  together  without  a  hitch.  In  fact,  the  mul¬ 
tiple  operation  of  many  stations  was  perhaps  worked  out 
most  effectively  in  this  particular  system,  which  is  really 
responsible  for  much  of  the  pioneer  work  of  this  character. 
It  is  hardly  necessary  to  remind  our  readers  that  experience 
soon  shows  that  there  is  no  difficulty  whatever  in  operating 
a  large  group  of  high-tension  stations  in  parallel.  It  is, 
in  fact,  rather  easier  than  to  operate  the  generators  of  a 
single  great  station  in  parallel,  since  the  long  lines  make 
admirable  electrical  dynamic  buffers  to  take  up  shock. 

Second  only  to  the  network  of  the  Pacific  Gas  &  Electric 
Company  stands  the  great  network  centering  in  Los  An¬ 
geles.  This  really  includes  two  networks,  those  of  the  Los 
Angeles  Edison  Company  and  of  the  Pacific  Light  &  Power 
Company,  both  serving  the  same  general  territory.  The 
former  was  the  first  in  the  field  with  a  long  33,000-volt 
transmission  line  into  Los  Angeles.  One  of  its  component 


parts  is  the  pioneer  three-phase  transmission  plant  of 
American  practice,  that  at  Redlands,  now  Mill  Creek  No.  i, 
in  which,  by  the  way,  at  least  one  of  the  original  generators 
of  1893  is  still  doing  good  service.  The  Redlands  plant  was 
built  for  50  cycles,  and  this  frequency  was  followed  in  the 
later  transmission  plants  in  the  region,  so  that  the  whole 
supply  of  the  great  southern  network  is  at  this  frequency. 
Within  a  short  time  the  Los  Angeles  network  will  include 
the  longest  transmission  system  in  the  world,  275  miles  at 
150,000  volts.  Like  the  great  system  further  north  these 
southern  California  systems  are  closely  interconnected  with 
the  irrigating  ditches,  so  that  in  a  sense  the  energy  can  be 
considered  a  by-product  of  the  irrigation  products.  In 
many  instances  theoretical  hydraulic  economy  has  to  be 
forgotten  on  account  of  the  need  of  water  in  the  ditches 
below,  and  hence  the  deflecting  nozzles  are  still  in  use  in 
numerous  plants,  although  where  irrigation  is  not  directly 
united  with  energy  production  these  are  rapidly  being  re¬ 
placed  by  needle  valves  which  pass  only  the  stream  neces¬ 
sary  at  the  moment. 

Turning  northward,  we  find  a  notable  group  of  transmis¬ 
sions  at  high  voltage  in  the  Puget  Sound  region,  the  biggest 
one  around  Spokane,  with  nearly  150,000  hydraulic  hp  in 
its  generating  plants  and  more  than  500  miles  of  6o,ooo-volt 
transmission.  Hardly  less  important  is  the  development 
around  Seattle  and  Tacoma,  while  a  third  operates  in  the 
southwestern  portion  of  the  State  and  a  fourth  centers 
around  Portland,  Ore.  Visitors  to  Seattle  can  find  no 
more  interesting  task  than  that  of  investigating  the  trans¬ 
mission  system  thereabouts,  which  includes  several  excep¬ 
tionally  interesting  hydraulic  stations  as  well  as  consider¬ 
able  steam  auxiliaries.  One  power  house  of  this  group,  the 
original  one  at  Snoqualmie  Falls,  is  particularly  remarkable 
in  the  hydraulic  arrangements  of  the  station  itself,  which 
is  located  in  a  cavern  at  the  foot  of  the  falls,  in  curious 
resemblance  to  one  of  the  early  projects  worked  out  for 
the  Niagara  development.  The  Spokane  system  reaches 
well  over  into  Idaho  almost  to  the  Montana  border,  and 
further  to  the  east  in  Montana  lies  the  very  extensive  plant 
of  the  United  Missouri  River  Power  Company  and  the  no 
less  important  one  of  the  Butte  Electric  &  Power  Company. 
This  latter  is  a  ioo,ooo-volt  plant  with  a  straight-away 
transmission  of  its  main  load  to  a  distance  of  130  miles. 
Both  these  systems  have  been  well  tried  and  have  enviable 
records  for  continuity  of  service,  much  better  than  certain 
Eastern  plants  we  could  mention  operating  under  apparently 
very  much  easier  conditions. 

Still  another  long  transmission  system  runs  into  Boise, 
Idaho,  and  further  to  the  southward  lies  the  big  system  that 
centers  in  Salt  Lake  City,  with  more  than  500  miles  of  high- 
tension  circuit.  This  system  is  an  off-shoot  of  the  system 
of  the  Telluride  Power  Company  operating  across  the 
border  in  Colorado,  of  which  our  readers  need  be  told  little, 
for  it  is  well  known  as  one  of  the  most  important  of  pioneer 
plants  on  which  the  first  experiments  with  the  really  high- 
tension  transmission  of  40,000  volts  were  carried  out. 

This  is  but  a  cursory  glance  at  the  great  developments  of 
the  Far  West  in  energy  transmission.  For  details  of  the 
splendid  work  which  has  been  done  and  the  problems  which 
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have  been  solved  our  readers  should  seek  and  study  the 
special  articles  in  this  issue  and  the  previous  ones  to  which 
references  are  given.  It  is  a  very  wonderful  story  of  com¬ 
bined  enterprise  and  engineering  skill  that  these  plants  tell. 
It  is  just  twenty  years  since  the  first  hesitating  attempt 
was  made  in  this  country  at  using  so  high  an  emf  as  io,ooo 
volts.  To-day  a  dozen  plants  have  reached  or  passed  the 
ioo,ooo-volt  mark,  and  150,000  volts  is  soon  to  become  the 
standard.  The  engineering  lessons  taught  by  this  growth 
are  too  numerous  to  mention,  but  this  we  may  venture  to 
say,  that  throughout  the  whole  period  of  development  no 
really  formidable  difficulty  has  been  encountered  in  high- 
voltage  energy  transmission.  Things  which  looked 
menacing  have  dissolved  into  thin  air  as  they  were  ap¬ 
proached.  Even  the  frequency  bugaboo,  which  caused  many 
a  shudder  twenty  years  ago,  has  silently  slipped  out  of 
sight,  for  it  is  to  be  noticed  that  none  of  the  great  Western 
high-tension  networks  which  mark  the  highest  achievements 
thus  far  in  the  art  are  operating  at  less  than  50  cycles. 


HYDROELEaRIC  DEVELOPMENTS. 

It  is  remarkable  that  already  the  water-power  utilized  in 
the  Western  States  of  California,  Colorado,  Idaho,  Mon¬ 
tana,  Oregon  and  Washington  is  collectively  nearly  half 
of  the  total  power  available  in  the  w’aterfalls  of  those  States, 
according  to  the  recent  reports  of  the  Commissioner  of 
Corporations.  In  the  Eastern  States  the  water-power  al¬ 
ready  harnessed  bears  a  much  smaller  ratio  to  the  total 
available  power.  The  power  running  to  waste  over  Niagara 
Ealls,  for  example,  is  still  large  by  comparison  with  the 
total  amount  of  Niagara  power  utilized.  Nothing  but  the 
relatively  low  cost  of  fuel  in  the  region  centering  upon 
Niagara  can  warrant  the  continuance  of  this  waste.  As 
time  goes  on,  we  may  expect  to  find  energy-consuming 
industries  migrating  in  search  of  waterfalls,  as  well  as 
hydroelectric  energy  extending  its  radius  of  transmission 
in  search  of  markets,  the  two  tendencies  being  mutually 
opposed ;  so  that  the  average  range  of  transmission  is  not 
likely  to  increase  rapidly,  although  in  rare  cases,  produced 
by  special  conditions,  great  extensions  of  range  may 
develop. 

Ultimately,  as  coal  becomes  a  scarcer  and  more  highly 
priced  commodity,  the  energy-consuming  industries  will 
confine  themselves  to  mountainous  countries,  where  water- 
powers  always  abound,  if  care  is  taken  to  preserve  the 
forests,  the  great  storehouses  of  rain  and  flywheels  of 
river  flow.  The  only  hope  for  flat  countries  in  industrial 
competition  when  coal  shall  have  become  more  expensive 
will  be  in  some  new  physical  discovery  for  making  energy 
available.  It  is  becoming  increasingly  apparent  that  large 
stores  of  energy  lie  latent  around  us  in  chemical  or  sub¬ 
atomic  form ;  but  there  is  no  prospect  yet  in  sight  of  ex¬ 
tracting  this  energy  or  making  it  available.  There  remains, 
however,  always  the  remote  possibility  of  growing  cellulose 
in  plants,  by  solar  energy,  in  tropical  regions,  for  con¬ 
version  into  alcohol  as  industrial  fuel.  Meanwhile  hydro¬ 
electric  plants  are  likely  to  remain  as  permanent  industrial 
institutions,  gaining  rather  than  losing  in  value  as  the 
decades  go  by. 


ELEQRICAL  METERS  ON  VARIABLE  LOADS. 

The  critical  instinct  of  the  customer,  which  always 
lurks  in  every  worthy  citizen’s  mind  to  awaken  suspicion 
of  misbehavior  or  excessive  bills,  has  raised  inquiries  as  to 
whether  a  meter  which  might  be  as  reliable  as  a  recording 
angel  when  recording  steadily  under  uniform  loads  might 
not  be  addicted  to  yellow  journalism  when  working  at 
irregular  intervals  under  rapidly  fluctuating  or  temporary 
loads.  It  is  evident  to  any  observer  that  if  a  house-service 
switch  is  suddenly  opened  under  load  the  recording  meter, 
installed  perhaps  close  by,  does  not  stop  instantly  but  comes 
to  rest  in  a  second  or  two.  To  the  observant  but  not  tech¬ 
nically  trained  observer  this  looks  as  though  the  meter 
wrote  down  a  second’s  worth  of  energy  on  his  bill  without 
warrant  or  justification  and  out  of  a  spirit  of  wanton 
inertia.  The  fact  that  in  starting  under  load  there  may  be 
a  corresponding  period  of  under-recording,  during  accelera¬ 
tion,  is  not  so  evident.  Consequently,  when  the  load  is  one 
that  it  frequently  thrown  off  and  on,  like  the  lift  of  an 
elevator  or  hoist,  the  suspicion  naturally  arises  that  all 
meters  tend  to  overcharge  with  intermittent  loads. 

In  a  paper  on  “Electrical  Meters  Under  Variable  Loads” 
recently  read  before  the  British  Institution  of  Electrical 
Engineers,  and  referred  to  in  our  Digest,  tests  of  a  num¬ 
ber  of  recording  meters  under  intermittent  loads  are  pre¬ 
sented  and  analyzed.  It  appears  that  meters  whose  rotors 
work  against  friction  of  fluids,  such  as  mercury,  are  sub¬ 
ject  to  distinct  errors  from  intermittency ;  but  that  such 
errors  are  relatively  small  in  commutator  meters,  working 
against  Foucault-current  retardation.  Commutatorless  in¬ 
duction  meters,  as  used  so  largely  in  this  country,  do  not 
seem  to  be  referred  to  in  the  report.  On  the  other  hand, 
Aron  clock  meters,  which  are  much  used  abroad  but  very 
rarely  seen  here,  are  practically  exempt  from  all  inter¬ 
mittency  error,  unless  the  intermittence  happens  to  syn¬ 
chronize  with  the  pendulum,  a  very  improbable  event.  The 
general  result  of  the  tests  may  be  taken  to  mean  that  any 
good  Foucault  disk  meter  has  no  appreciable  error  due  to 
intermittent  or  rapidly  fluctuating  loads,  since  the  over- 
recording  on  shutting  the  load  off  just  counterbalances  the 
under-recording  on  applying  the  load. 


OPERATING  DIFFICULTIES  IN  fflGH-ALTITUDE  TRANSMISSIONS. 

Our  article  upon  a  ioo,ooo-volt  transmission  on  the  roof 
of  the  continent  vididly  portrays  some  of  the  weather  diffi¬ 
culties  of  the  energy-transmission-line  engineers  on  the 
high  passes  of  the  continental  anticline  formed  by  the 
Rocky  Mountain  backbone  of  the  North  American  Conti¬ 
nent.  Gales,  sleet  and  avalanches  are  the  unwelcome  in¬ 
habitants  of  such  high  passes  all  the  world  over.  Similar 
climatic  difficulties  present  themselves  to  the  telegraph  line¬ 
men  of  the  high  Alpine  passes  in  Europe  and  of  the 
Himalayan  passes  in  Asia,  except  that  telegraph  wires  are 
lighter  and  easier  to  carry  or  repair  than  are  the  energy- 
transmission  lines  of  Colorado.  As  described  in  the  article, 
trouble  has  frequently  been  experienced  in  the  high  moun¬ 
tain  regions  from  swinging  crosses  between  the  copper  line 
wires  and  the  steel  lighting  guard  wires,  when  the  latter 
are  suspended  at  or  near  the  same  level.  Of  course,  the 
ideal  situation  for  such  grounded  steel  guard  wires  is  well 
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above  the  copper  working  conductors;  but  the  expense  and 
difficulty  of  supporting  and  maintaining  the  guard  wires 
increases  with  every  extra  foot  of  elevation,  while  sim¬ 
plicity  of  construction  and  of  line-wire  support  is  a  vital 
necessity  of  such  structures  in  remote  and  wintry  mountain 
passes. 

.Anyone  who  has  ever  witnessed  the  irresistible  forces 
developed  in  a  heavy  avalanche  of  snow  will  easily  under¬ 
stand  how  hopeless  it  is  to  make  line  towers  that  can 
withstand  such  impacts.  One  can  only  hope  to  carry  the 
line  over  such  routes  as  may  not  happen  to  lie  in  the  ordi¬ 
nary  avenues  of  snowslides,  which  generally  follow  definite¬ 
ly  established  paths.  There  can  be  no  doubt  that  the  wind 
velocities  in  the  high  mountain  passes  attain  magnitudes 
far  in  excess  of  those  met  with  in  corresponding  storms 
on  the  lower  plains.  This  is  a  matter  of  cold  and  bitter 
experience  in  all  the  high  mountain  regions  of  the  world. 
Nevertheless,  it  seems  to  be  important  from  a  meteorological 
standpoint  to  install  some  type  of  registering  wind-gage  in 
the  localities  described  in  the  article,  even  if,  in  order  to 
withstand  wind  stresses,  they  have  to  be  so  crude  that  their 
accuracy  shall  be  materially  reduced.  To  the  true  meteorol¬ 
ogist  there  is  more  distress  in  unrecorded  record-making 
wind  velocities  than  in  the  blowing  away  of  dogs,  houses 
or  towers.  The  lifting  power  of  any  fluid,  such  as  air, 
increases  so  rapidly  with  the  velocity  that  it  would  not  be 
surprising  to  find  extraordinary  violence  in  storm  gusts  that 
arc  of  great  but  not  of  commensurately  great  velocity. 

RESUSaiATION  FROM  ELECTRIC  SHOCK. 

In  1895  this  journal  issued  a  chart  giving  instructions  for 
resuscitation  from  apparent  death  from  electric  shock,  of 
which  a  revised  edition  was  printed  in  1902.  This  was  the 
first  thorough  and  systematic  set  of  electric  resuscitation 
rules  issued,  and  it  served  as  a  model  for  many  similar 
compilations  in  this  country  and  Europe.  This  chart  was 
until  recently  always  kept  in  print  and  issued  gratis  to  all 
applicants.  Several  years  ago  the  matter  of  another  revi¬ 
sion  was  taken  up,  when  a  complication  was  encountered 
owing  to  the  appearance  of  a  new  method  for  inducing  re¬ 
sumption  of  respiration — that  of  Prof.  Schaefer,  of  Edin¬ 
burgh,  known  as  the  “prone  pressure”  method.  Previously 
the  Sylvester  method  had  been  almost  e.xclusively  used,  and 
it  was  emph)yed  in  the  chart  above  referred  to.  While  the 
Schaefer  method  had  acquired  a  strong  status  in  Europe,  it 
was  at  the  time  little  known  in  this  country,  and  inquiry  de¬ 
veloped  that  if  in  the  revised  chart  it  were  substituted  for 
the  Sylvester  method  physicians  employed  or  consulted  by 
central  stations  would  not  all  approve  of  the  newer  method, 
thus  leading  to  a  rivalry  of  the  two  methods  which  would 
probably  cause  lack  of  full  faith  in  either.  This  situation 
was  brought  before  the  National  Electric  Eight  .Association, 
with  the  suggestion  that  it  should  take  steps  toward  the  for¬ 
mation  of  a  commission  of  eminent  authorities  for  the  study 
of  the  whole  subject  of  revival  from  apparent  death  from 
electric  shock,  and  for  the  report  of  an  authoritative  set  of 
rules  based  upon  such  study.  .Acting  upon  the  suggestion, 
the  association  secured  the  co-operation  of  the  .American 
Medical  Association  and  the  .American  Institute  of  Electri¬ 
cal  Engineers,  which  finally  led  to  the  formation  of  a  com¬ 
mission  including  in  its  membership  four  of  the  leading 
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medical  scientists  of  this  country,  who  are  also  authorities 
of  international  reputation. 

Owing  to  the  initiative  taken  by  this  journal  in  the  mat¬ 
ter,  we  have  the  privilege  of  printing  as  a  supplement  to 
this  issue,  in  the  form  of  a  chart,  the  condensed  rules  for 
resuscitation  reported  by  the  commission.  While  subject  to 
final  revision  following  critical  examination  by  electric  men, 
it  is  probable  that  changes  in  the  rules,  if  any,  will  relate 
merely  to  minor  details.  In  addition,  the  commission  has 
prepared  similar  rules  more  in  detail,  and  including  a  sec¬ 
tion  on  the  “First  Care  of  Burns,”  w’hich  will  be  issued  in 
the  form  of  a  flexible  cloth-bound  booklet  suitable  for  the 
pocket.  The  rules  prescribe  the  Schaefer  method  of  arti¬ 
ficial  respiration  slightly  modified,  following  the  unanimous 
decision  of  the  commission  that  this  method  has  superior 
advantages  in  simplicity,  easy  performance,  large  lung  ven¬ 
tilation,  little  risk  of  injury  to  the  subject  and  no  trouble 
from  the  tongue  falling  back  into  the  air  passage.  Both  the 
chart  and  the  booklet  will  be  issued  in  large  editions  by  the 
National  Electric  Eight  .Association,  which  has  borne  all 
the  expense  incident  to  the  work  of  the  commission. 
Though  copyrighted  in  order  to  prevent  liberties  being 
taken  with  the  te.xt,  the  association  will,  upon  application 
from  responsible  quarters,  grant  permission  to  reprint  the 
chart  and  booklet.  The  National  Electric  Eight  Association 
merits  hearty  commendation  for  the  part  it  has  taken  in 
securing  the  formation  of  the  commission  and  for  so  gen¬ 
erously  assuming  all  expenses  incident  to  the  work  of  that 
body.  The  zeal  displayed  by  the  members  of  the  commis¬ 
sion,  and  especially  the  manner  in  which  the  eminent  medi¬ 
cal  members  have,  without  remuneration,  devoted  their 
great  ability  to  the  study  of  the  subject  of  resuscitation  and 
to  the  preparation  of  the  rules  just  completed,  entitle  these 
public-spirited  gentlemen  to  the  warm  gratitude  of  the  en¬ 
tire  electrical  fraternity. 

The  completion  of  the  present  rules,  however,  does  not 
conclude  the  labors  of  the  commission,  which  promise  to 
continue  over  a  considerable  further  period.  .A  committee 
consisting  of  medical  members  has  undertaken  the  study  of 
mechanical  means  that  have  been  proposed  for  inducing  res¬ 
piration.  One  of  its  number.  Dr.  Meltzer,  of  the  Rocke¬ 
feller  Institute  for  Medical  Research,  has  devised  a  new 
method  that  has,  in  trials  on  animals,  proved  a  great  ad¬ 
vance  over  those  previously  known,  and  there  is  no  reason 
to  believe  that  in  application  to  the  human  subject  it  will  be 
found  less  superior.  .A  further  subject  of  research  by  the 
medical  members  will  be  a  means  for  restoring  the  heat  of 
the  heart  after  that  organ,  through  shock  or  otherwise,  has 
been  thrown  into  a  fibrillating  condition.  This  problem  of 
reorganizing  the  energy  of  the  heart,  which  may  persist  for 
some  moments  after  being  thrown  out  of  normal  action,  has 
heretofore  defied  medical  science,  and  while  the  chance  of 
finding  a  solution  may  be  very  remote,  the  world  is  surely 
indebted  to  the  several  bodies  to  which  the  formation  of 
the  commission  is  due  for  the  happy  outcome  which  has 
concentrated  on  this  problem  the  great  abilities  of  the  medi¬ 
cal  members  of  the  body.  Should  they  be  successful,  a 
great  boon  will  be  conferred  on  mankind  in  general,  as 
the  consequences  of  the  discovery  sought  would  extend  far 
beyond  electrical  injury  to  the  heart. 
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THE  CONVENTION  DAILY. 

Following  the  example  set  at  the  New  York  convention 
of  last  year  a  Contention  Daily  will  be  issued  for  the 
Rational  Electric  Light  Association  by  the  Electrical  li’orhi 
during  the  week  of  the  Seattle  convention.  There  will  be 
four  issues,  appearing  on  the  mornings  of  June  ii,  12,  13 
and  14,  and  distributed  to  visitors  without  charge.  It  is 
the  purpose  of  the  Daily  to  serve  as  the  semi-official 
chronicle  of  the  proceedings,  entertainments,  exhibits,  regis¬ 
tration  list,  meetings  “on  the  side”  and  lighter  byplay  of 
the  convention.  With  the  large  size  and  parallel  sessions 
of  recent  conventions,  the  publication  serves  a  useful  pur¬ 
pose.  The  Daily  is  not  a  commercial  undertaking,  no 
advertisements  being  carried.  Its  office  will  be  in  the 
National  Guard  Armory,  Seattle.  To  publish  the  Daily  and 
to  represent  the  paper,  the  Electrical  World  will  have  a 
staff  of  ten  men  at  the  convention,  recruited  from  its  editors 
and  business  men  in  New  York,  Boston,  Chicago  and  San 
Franciso. 


SPECIAL  TRAIN  TO  SEATTLE  CONVENTION. 

The  de  luxe  train  called  the  “Red  Special,”  carrying  a 
large  company  of  the  members  of  the  National  Electric 
Light  Association  and  their  families  and  friends,  left  New 
York  at  4  p.  m.  on  Sunday,  May  26.  It  was  routed  out  of 
New  York  over  the  New  York  Central,  from  Chicago  over 
the  Santa  Fe,  and  up  the  Pacific  Coast  over  the  Southern 
Pacific  line.  The  party  will  visit  the  great  scenic  features 
of  the  West,  including  the  Grand  Canyon  of  the  Colorado 
in  Arizona,  the  chief  points  of  interest  in  Southern  Cali¬ 
fornia  such  as  Riverside,  Pasadena,  Los  Angeles,  Santa 
Barbara,  Del  Monte,  etc.,  spending  two  days  in  San  F'ran- 
cisco  and  reaching  Seattle  on  the  afternoon  of  Sunday, 
June  9.  On  the  return  trip  a  tour  will  be  made  through 
Yellowstone  Park,  after  which  Salt  Lake  City,  Glenwood 
Springs  and  Denver  will  be  seen.  The  train  started  from 
New  York  under  the  most  favorable  auspices  with  an  en¬ 
thusiastic  party  in  a  sumptuously  appointed  train. 

The  first  party  to  depart  from  New  England  for  the 
Seattle  convention  left  Boston  at  12:30  p.  m.  May  26,  in  a 
special  compartment  Pullman  attached  to  the  regular  noon 
train  for  the  West  by  way  of  the  Boston  &  Maine  Railroad 
and  New  York  Central  lines.  About  twenty-five  persons 
occupied  the  car,  nearly  half  of  the  party  being  ladies.  As 
previously  stated,  the  schedule  provided  for  the  consolida¬ 
tion  of  the  New  Fmgland  car  at  Syracuse,  N.  Y.,  with  the 
“Red  Special”  leaving  New  York  City  during  that  afternoon. 

The  i)arty  arrived  in  Chicago  about  ii  a.  m.  on  May  27. 
Secretary  T.  C.  Martin,  Mr.  Walter  Neumuller  and  party 
left  the  train  here  to  take  a  more  direct  route  to  Seattle, 
and  Avhen  the  train  pulled  out  of  Chicago  at  4:30  p.  m.  on 
May  27  it  had  102  ladies  and  gentlemen  as  passengers. 
Advance  copies  of  the  convention  papers  were  provided  on 
the  train  and  will  likewise  be  distributed  on  all  the  west¬ 
bound  special  trains.  Every  man  on  the  train  was  provided 
with  a  set  of  fifty  of  these  advance  printed  papers,  or  1200 
pages  of  light  reading  matter,  to  while  away  the  time  on 
the  journey.  At  Chicago  the  Commonwealth  Edison  Com¬ 
pany  provided  enough  automobiles  for  everybody  to  take 
a  ride  through  the  parks  and  boulevards  or  wherever  it  was 
desired  to  go.  President  Gilchrist  and  other  local  electrical 
men  met  the  travelers  in  Chicago,  and  there  were  a  number 
of  luncheon  parties  during  the  stop  in  that  city. 

The  entertainment  provided  en  route  on  the  train  by 
member  companies  was  of  a  varied  order.  The  General 
F'lectric  Company  supplied  every  lady  on  the  train  with  a 
bouquet  of  flowers  on  leaving  New  York  and  also  the 


morning  after  leaving  Kansas  City.  Playing  cards  and  sets 
of  games  were  also  furnished  by  the  same  company.  The 
V\  estinghouse  Itlectric  &  Manufacturing  Company  gave 
everyone  on  the  train  a  handsome  album  containing  views 
of  different  points  to  be  visited  by  the  “Red  Special.”  The 
X’ational  Quality  Lamp  Division  of  the  General  Electric 
Company  gave  away  a  rather  unique  little  booklet  written 
by  Elbert  Hubbard.  Probably  the  most  interesting  of  all 
the  features  of  the  entertainment  was  that  supplied  by  the 
Wagner  Fdectric  Manufacturing  Company  with  its 
train  directory  and  distribution  of  candy  to  the  ladies  and 
cigars  and  cigarettes  to  the  gentlemen.  Entertainment  is  to 
be  furnished  at  Los  Angeles  by  the  Southern  California 
F.dison  Company,  and  also  at  San  Francisco  by  the  Pacific 
Gas  &  Electric  Company. 

Past-presidents  James  1.  Ayers,  of  Cambridge,  Mass., 
Arthur  Williams,  of  New  York,  and  W.  W.  Freeman,  of 
New  York,  are  in  the  party,  as  well  as  Vice-president  F'.  M. 
Tait,  of  Dayton,  Ohio.  Messrs.  Charles  H.  Hodskinson, 
of  Boston;  George  W.  Elliott,  of  New  York,  and  Charles  B. 
Burleigh,  of  Boston,  of  the  transportation  committee  of 
the  N.  E.  L.  A.,  are  on  the  train,  which  is  in  the  immediate 
charge  of  Mr.  Elliott. 


A.  I.  E.  E.  AFFAIRS. 

At  a  meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  on  May  21  the  finance 
committee  submitted  its  report  for  the  year  ended  April  30, 
1912,  showing  that  the  expenditures  of  the  Institute  have 
been  considerably  increased  during  the  past  year,  owing 
to  the  constantly  broadening  scope  and  activity  of  the 
organization,  and  particularly  to  the  increased  amount  of 
technical  matter  published  in  the  Proceedings  and  Trans¬ 
actions  resulting  from  the  extension  of  the  policy  inaugu¬ 
rated  a  few  years  ago  of  holding  Institute  meetings  in 
various  parts  of  the  country.  However,  there  was  a 
corresponding  increase  in  income,  the  surplus  over  ex¬ 
penditures  for  the  year  being  $5,574.35. 

The  meetings  and  papers  committee  reported  that  the 
program  of  technical  papers  to  be  presented  at  the  coming 
annual  convention  in  Boston,  June  24-28,  had  been  com¬ 
pleted.  The  number  of  papers  to  be  presented  is  greater 
than  that  of  any  previous  convention,  making  necessary  the 
holding  of  parallel  sessions  during  the  entire  convention. 
The  program  will  include  joint  sessions  with  the  Illumi¬ 
nating  Engineering  Society  and  the  Society  for  the  Pro¬ 
motion  of  Engineering  Education. 

The  proposed  amendments  to  the  by-laws,  prepared  un¬ 
der  instructions  of  the  board  in  order  to  bring  the  by-laws 
into  conformity  with  the  amendments  to  the  constitution 
providing  for  an  additional  grade  of  membership,  were 
considered,  and  it  was  voted  to  adopt  the  amendments 
in  conformity  with  the  adoption  of  the  amendments  to  the 
constitution. 

The  proposed  rearrangement  and  decoration  of  Institute 
headquarters,  which  had  been  referred  to  a  special  com¬ 
mittee  at  the  previous  meeting  of  the  board  of  directors 
for  consideration,  was  reported  upon  by  the  committee, 
which  submitted  plans  and  an  approximate  estimate  of 
the  expense  and  recommended  that  an  appropriation  be 
made.  The  plan  was  approved  by  the  board,  the  appro¬ 
priation  was  voted,  and  a  special  committee,  consisting  of 
Messrs.  W.  S.  Rugg,  chairman,  FI.  H.  Barnes,  Jr.,  and 
the  secretary,  was  appointed  to  complete  the  work.  The 
principal  purpose  of  the  change  is  to  increase  the  efficiency 
of  the  Institute  office  staff  and  to  make  Institute  head¬ 
quarters  more  attractive  and  useful  to  out-of-town  mem¬ 
bers  by  providing  suitable  reception  and  reading  rooms, 
writing  desks,  facilities  for  conferences,  etc. 

A  communication  was  read  from  the  St.  Louis  Section 
embodying  certain  comparative  tabulated  data  and  recom- 
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mending  the  adoption  of  constitutional  amendments  ccm- 
cerning  methods  of  nominating  and  electing  officers  of  the 
Institute  with  a  view  to  more  equitable  territorial  repre¬ 
sentation.  A  resolution  was  adopted  setting  forth  that 
the  board  recognized  tlie  importance  of  the  issues  raised 
and  directing  that  the  report  be  printed  in  the  next  issue 
of  the  Proceedings,  so  that  ample  discussion  might  be  had 
at  the  meeting  of  the  section  delegates  at  the  coming 
Boston  convention. 

President  Dunn  called  the  attention  of  the  board  to  the 
fact  that  a  suitable  official  acknowledgment  had  never  been 
made  to  the  members  of  the  land  and  building  fund  com¬ 
mittee  and  to  all  the  contributors  to  the  fund,  upon  which 
it  was  resolved  that  an  alphabetical  list  of  all  contributors 
to  the  fund  be  printed  in  an  early  issue  of  the  Proceedings. 

INTERNATIONAL  ELECTRICAL  CONGRESS. 

'I'he  president  announced  the  appointment  of  the  follow¬ 
ing  ■  members  of  the  committee  on  organization  of  the 
international  electrical  congress,  to  be  held  in  San  Fran¬ 
cisco,  1915: 

Committee  on  Organisation. — Dr.  Charles  P.  Steinmetz, 
president;  Dr.  Arthur  E.  Kennedy,  vice-president  on  pro¬ 
gram;  Mr.  C.  O.  Mailloux,  vice-president  on  international 
relations;  Mr.  W.  D.  Weaver,  vice-president  on  organiza¬ 
tion;  Mr.  Henry  A.  Lardner,  vice-president  on  Pacific  coast 
relations;  Dr.  Edward  B.  Rosa,  secretary;  Mr.  Preston  S. 
Millar,  treasurer  and  business  manager.  These  officers 
constitute  the  executive  committee. 

Representative  Members. — American  Electric  Railway 
Association,  Messrs.  H.  W.  Blake,  F.  R.  Ford,  E.  B.  Katte 
and  H.  G.  Stott;  American  Electrochemical  Society, 
Messrs.  C.  A.  Doremus,  Carl  Hering  and  W.  R.  Whitney ; 
American  Physical  Society,  Messrs.  Frederick  Bedell,  C. 
F.  Burgess  and  E.  L.  Nichols;  Association  Edison  Illumi¬ 
nating  Companies,  Messrs.  Alex.  Dow,  L.  A.  Ferguson, 
John  W.  Lieb,  Jr.,  and  Joseph  B.  McCall;  Association  of 
Railway  Electrical  Engineers,  Messrs.  Jesse  H.  Davis  and 
C.  R.  Sugg;  Association  Iron  and  Steel  Electrical  Engi¬ 
neers,  Messrs.  E.  Friedlander  and  B.  R.  Shover;  Alabama 
Light  and  Traction  Association  (names  to  be  announced 
later)  ;  Colorado  Electric  Light,  Power  and  Railway  Asso¬ 
ciation.  Messrs.  J.  F.  Dostal  and  F.  P.  Wood;  Electric  Ve¬ 
hicle  Association  of  America,  Messrs.  W.  H.  Blood,  Jr.,  F. 
W.  Smith  and  P.  D.  Wagoner;  Empire  State  Gas  and  Elec¬ 
tric  Association,  Messrs.  C.  R.  Huntley  and  R.  M.  Searle; 
Florida  Electric  Light  and  Power  Association  (names  to 
be  announced  later)  ;  Illinois  Electrical  Association,  Messrs. 

E.  J.  Berg  and  F.  M.  Sinsabaugh;  Illuminating  Engineer¬ 
ing  Society,  Messrs.  E.  P.  Hyde,  \  .  R.  Lansingh,  Louis  B. 
Marks  and  A.  S.  McAllister;  Indiana  Electric  Light  Asso¬ 
ciation,  Mr.  William  D.  Ray;  International  Association 
Municipal  Electricians.  Messrs.  William  Brophy  and  Walter 
M.  Petty;  Iowa  Electrical  Association,  Messrs.  A.  H.  Ford 
and  L.  B.  Spinney;  Louisiana  Electrical  .Association  (names 
to  be  announced  later)  ;  Maine  Electrical  .Association, 
Messrs.  H.  W.  Eells  and  W.  K.  Ganong;  Minnesota  Elec¬ 
trical  Association,  Messrs.  Paul  Doty.  H.  J.  Gille  and  George 
1).  Shephardson ;  Missouri  Electric.  Gas  and  Street  Railway 
and  Water  .Association  (names  to  be  announced  later); 
National  Bureau  of  Standards,  Mr.  S.  W.  Stratton;  Na¬ 
tional  Electrical  Contractors’  Association  (names  to  be 
announced  later)  ;  National  Electrical  Inspectors’  Associa¬ 
tion,  Messrs.  F.  R.  Daniel  and  H.  T.  Wreaks;  National 
Electric  Light  Association,  Messrs.  Charles  L.  Edgar,  W. 
W.  Freeman,  F.  W.  Frueauff.  John  F.  Gilchrist,  Samuel 
Insull,  T.  C.  Martin  and  Arthur  Williams;  New  York 
Electrical  Society,  Messrs.  Henry  L.  Doherty  and  George 
H.  Guy;  Electrical  Testing  Laboratories,  Mr.  Clayton  H. 
Sharp;  Franklin  Institute,  Messrs.  William  C.  L.  Eglin 
and  R.  B.  Owens;  Ohio  Electric  Light  .Association,  Messrs. 

F.  C.  Caldwell  and  F.  M.  Tait;  Society  for  Promotion  of 
Engineering  Education,  Messrs.  H.  H.  Norris  and  Samuel 
Sheldon;  Institute  of  Radio  Engineers,  Mr.  John  L.  Hogan, 


Jr.;  Southwestern  Electrical  and  Gas  .Association,  Messrs. 
F.  M.  Lege,  Jr.,  and  .A.  C.  Scott;  \’ermont  Electrical  .Asso¬ 
ciation  (names  to  be  announced  later)  ;  Western  Society 
of  Engineers,  Messrs.  W.  L.  Abbott  and  Harold  Almert; 
Wisconsin  Electrical  .Association,  Messrs.  P.  H.  Korst  and 
R.  H.  Pinkley. 

Among  the  Pacific  Coast  members  are  thirty-three  from 
San  Francisco,  nine  from  Los  .Angeles,  nine  from  Portland, 
five  from  Seattle,  three  from  Spokane,  three  from  Van¬ 
couver,  and  one  from  Corvallis.  There  are  fifty-six  mem- 
bers-at-large,  and  there  will  be  many  representatives  of 
foreign  governments  and  technical  societies  of  whom  the 
names  have  not  yet  been  announced. 


THE  PATENT  HEARINGS. 

It  was  announced  last  week  by  the  House  of  Representa¬ 
tives  committee  on  patents  that  the  hearings  on  the  Oldfield 
patent  bill  (H.  R.  23,417)  would  probably  be  terminated  on 
May  25.  The  committee  has  been  holding  hearings  almost 
daily  for  several  weeks  past  and  has  listened  to  a  large 
amount  of  testimony  from  manufacturers,  inventors,  mer¬ 
chants  and  attorneys.  .Among  those  who  testified  were  Mr. 
Samuel  O.  Edmonds,  of  New  York  City,  and  of  counsel  in 
the  Dick  case ;  Mr.  Arthur  C.  Eastwood,  president  of  Elec¬ 
tric  Controller  &  Manufacturing  Company,  Cleveland,  Ohio ; 
Mr.  Louis  D.  Brandeis,  of  Boston,  Mass.;  Mr.  F,  L.  O. 
Wadsworth,  of  Pittsburgh,  Pa.;  Mr.  Robert  Lundell,  of 
New  York  City,  and  Mr.  Cortland  F.  Carrier,  Jr.,  of 
Sewaren,  N.  J.  Others  have  also  appeared  to  repeat  some 
of  the  more  familiar  arguments  against  compulsory  license 
and  taking  away  the  right  to  fix  the  re-sale  price. 

Mr.  Edmonds  objected  to  the  provisions  of  the  bill  which 
would  prevent  manufacturers  of  patented  articles  from 
enforcing  restrictions  on  the  use  of  the  article,  as  well  illus¬ 
trated  in  the  Dick  case,  where  the  purchaser  of  a  mimeo¬ 
graph  machine  was  compelled  to  buy  all  supplies  for  use 
wdth  the  machine  from  the  manufacturer  of  the  machine. 
The  testimony  presented  by  Mr.  Eastw’ood  contained  a 
number  of  concrete  suggestions  for  correcting  abuses  which 
now  exist.  These  included  recommendations  for  a  single 
court  of  patent  appeals,  taking  testimony  in  open  court, 
increasing  the  facilities  of  the  Patent  Office,  making  the 
date  of  filing  a  patent  application  the  test  of  priority  of 
invention,  and  placing  all  contracts  or  agreements  affecting 
the  sale,  re-sale  or  lease  of  patented  articles  under  the  com¬ 
mon  law.  Mr.  Brandeis  pointed  out  that  the  principal 
danger  growing  out  of  the  right  to  fix  the  re-sale  price 
arises  when  the  owner  of  the  patent  succeeds  in  establishing 
a  commercial  monopoly  in  his  field.  He  also  discussed  the 
United  Shoe  Machinery  leases  and  referred  to  the  Lenroot 
bill,  which  w’as  drawn  with  the  purpose,  among  others, 
of  correcting  the  evils  which  arise  from  such  leases.  He 
further  pointed  out  that  it  is  of  the  utmost  importance  to 
keep  open,  if  possible,  the  avenues  of  commercial  competi¬ 
tion.  Mr.  Lundell  demonstrated  very  clearly  to  the  com¬ 
mittee  the  methods  under  which  patent  applications  are  kept 
pending  in  the  office  for  long  periods  of  years  and  cited 
specific  cases  in  his  own  experience,  including  the  inter¬ 
ference  case  of  Van  Depoele  vs.  Lundell.  Mr.  Carrier 
testified  from  the  standpoint  of  the  inventor  of  chemical 
processes  and  stated  that  nothing  would  help  the  inventor 
more  than  provisions  to  increase  the  validity  of  a  patent 
when  issued.  He  stated  that  two  concerns  are  now  wilfully 
infringing  his  patents  and  defend  themselves  behind  the 
statement  that  his  patents  are  not  valid.  Compulsory 
license  might  help  the  inventor  under  some  circumstances, 
but  injure  him  under  others.  The  witness  stated  that  in¬ 
terference  proceedings  are  the  bane  of  the  independent  in¬ 
ventor’s  existence.  None  of  the  many  pending  bills  have 
yet  been  favorably  reported. 
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VALUATION  OF  CHICAGO  ELEVATED-RAILWAY 
PROPERTIES. 


As  was  expected,  the  engineers  for  the  city  and  for  the 
companies  reached  differing  conclusions  in  preparing  valua¬ 
tions  of  the  elevated-railway  companies  in  Chicago.  These 
valuations  are  offered  as  the  framework  for  determining 
a  final  valuation,  if  one  can  be  agreed  upon,  to  be  accepted 
in  fixing  the  terms  of  a  comprehensive  plan  for  the  con¬ 
solidation  of  all  the  surface  and  elevated  railway  interests 
in  (  hicago.  Both  reports  were  presented  at  a  meeting  of 
the  local  transportation  committee  of  the  City  Council  held 
on  .May  8.  They  consisted  of  a  report  from  four  of  the 
five  members  of  the  special  valuation  committee,  represent¬ 
ing  the  city,  and  a  separate  report  from  the  fifth  member 
of  the  committee,  Prof,  (jeorge  F.  Swain,  of  Harvard  Uni¬ 
versity,  who  was  the  representative  of  the  elevated-railway 
companies  on  the  special  valuation  committee.  The  city’s 
experts  are  Messrs.  J.  J.  Reynolds,  John  Ericson,  E.  C, 
Shankland  and  (ieorge  Weston.  These  four  gentlemen 
were  unable  to  reach  an  agreement  with  Professor  Swain, 
and  so  each  ])arty  decided  to  make  a  separate  report.  The 
difference  between  the  reports  may  be  expressed  in  a  gen¬ 
eral  way  by  saying  that  the  total  present  valuation  of  the 
properties,  exclusive  of  such  items  as  going  value,  good¬ 
will,  franchi.ses,  leases  and  traffic  agreements,  etc.,  but  in¬ 
cluding  all  overhead  charges,  as  found  by  the  city’s  experts, 
is  $53.43 1,1  Si.  whereas  the  corresponding  figure  as  given 
by  Profes.sor  Swain  for  the  companies  is  $93,279,143.  How¬ 
ever,  this  discrepancy  is  due  principally  to  a  difference  of 
about  $30,000,000  in  the  respective  values  of  real  estate  and 
rights-of-way. 

It  may  be  remarked  that  .both  the  values  of  the  city’s 
engineers  on  the  special  valuation  committee  and  those  of 
Professor  Swain  for  the  companies  are  lower  than  that  of 
A.  L.  Drum  &  Company,  who  prepared  a  valuation  for  the 
companies  prior  to  the  reports  of  the  members  of  the  special 
valuation  committee.  The  reports  submitted  on  the  part 
of  the  companies  were  transmitted  to  the  local  transpor¬ 
tation  committee  on  May  8  by  Mr.  Britton  I.  Budd,  presi- 
<lent  of  each  of  the  elevated-railway  companies.  Both  re¬ 
ports  were  read  in  full  at  the  meeting  of  the  local  transpor¬ 
tation  committee  of  the  Chicago  City  Council  on  May  8. 
Mayor  Harrison  was  present  and  was  an  interested  listener. 
The  committee  referred  the  two  reports  to  a  sub-committee 
to  compare  the  figures  and  to  endeavor  to  devise  a  plan  of 
negotiation,  with  the  end  in  view  of  reaching  an  agreement, 
if  possible,  between  the  city  and  the  companies. 


DUAL  RAPID-TRANSIT  SYSTEM  FOR  NEW  YORK 

CITY. 


-Xfter  a  year  and  a  half  of  complex  negotiations  a  plan 
for  construction  and  operation  of  large  additions  and  ex¬ 
tensions  to  the  present  subway  and  elevated  lines  in  the 
boroughs  of  Brooklyn,  Manhattan,  Queens  and  the  Bronx 
has  been  approved  by  the  Board  of  Estimate  and  .Appor¬ 
tionment  of  New  York  City  and  the  Public  Service  Com¬ 
mission. 

Consummation  of  this  plan  will  give  to  the  city  within 
'five  years  a  system  of  subways  and  elevated  lines  contain¬ 
ing  about  600  miles  of  single  track  and  costing,  inclusive 
of  the  existing  subway,  about  $400,000,000.  This  total 
■does  not  include  the  cost  of  the  existing  elevated  roads, 
which  will  be  a  part  of  the  system,  though  owned  by  private 
companies.  The  raising  of  the  sum  stated,  it  is  claimed, 
will  be  the  largest  piece  of  financing  ever  done  in  this 
country  in  connection  with  a  single  enterprise. 

The  work  will  be  carried  out  jointly  by  the  Interborough 
and  Brooklyn  Rapid  Transit  companies  and  the  city,  which 
will  lease  the  lines  to  these  companies  for  a  term  of  years. 


In  the  case  of  the  suhw'ays,  the  term  will  be  for  forty-nine 
years,  and  eighty-nine  years  in  the  case  of  the  elevated 
roads,  dating  in  each  instance  from  the  beginning  of 
operation. 

In  conjunction  with  its  present  system,  the  Interborough 
Rapid  Transit  Company  will  operate  additional  lines  in  the 
Bronx  and  lines  extending  from  Times  Square,  Manhattan, 
down  Seventh  Avenue  to  the  Battery,  with  extensions  east¬ 
ward  to  the  borough  of  Queens  and  to  Elatbush  in  the 
borough  of  Brooklyn,  together  with  lines  in  the  outlying 
districts  in  the  northern  part  of  the  last-named  borough. 
The  new  lines  to  be  built  jointly  by  this  company  and  the 
city  will  aggregate  147  miles  of  track,  which  with  the  com¬ 
pany’s  existing  lines  will  make  a  total  of  220  miles  to  be 
operated  by  the  Interborough. 

The  Brooklyn  Rapid  Transit  Company  will  operate  lines 
from  the  borough  of  Brooklyn  to  Fifty-ninth  Street,  Man¬ 
hattan,  with  extensions  eastward  to  the  borough  of  Queens 
and  a  connection  between  the  Eastern  District  of  Brooklyn 
and  Fourteenth  Street  and  Sixth  Avenue,  Manhattan,  by 
tunnel  under  the  East  River.  It  will  also  operate  large 
extensions  in  the  borough  of  Brooklyn,  including  lines  tb 
the  Gravesend  and  Coney  Island  sections  of  the  borough. 
The  trackage  operated  by  the  Brooklyn  company  will  be 
increased  from  105  to  266  miles,  exclusive  of  surface  lines. 

The  total  financing  on  the  part  of  the  Interborough 
company  calls  for  $177,000,000.  J.  P.  Morgan  &  Company 
have  agreed  to  purchase  bonds  of  the  company  for  about 
$170,000,000  of  this  amount. 

A  syndicate  headed  by  the  Central  Trust  Company  and 
Kuhn,  Loeb  &  Company  will  have  charge  of  the  financing 
for  the  Brooklyn  Rapid  Transit  Company,  whose  part  of 
the  enterprise  will  call  for  about  $100,000,000.  Bonds  to 
this  amount  will  be  issued  by  the  company. 

The  amount  of  cash  which  the  city  of  New  York  will 
have  to  provide  will  be  about  $125,000,000. 

.All  of  these  funds  will  not  go  into  construction  of  the 
new  subways.  Of  the  Interborough’s  share,  $77,000,000  is 
for  new  construction  and  equipment.  $30,000,000  is  for 
Manhattan  railway  improvements.  $50,000,000  for  refund¬ 
ing  the  present  debt,  and  about  $20,000,000  is  for  other 
charges.  In  the  same  way,  $60,000,000  of  the  Brooklyn 
company’s  share  will  go  into  new  subway  construction  and 
$40,000,000  into  other  improvements. 


ELECTRIC  SHIP  PROPULSION. 


The  United  States  collier  Jupiter,  which  is  being  built  at 
the  Mare  Island  Navy  Yard,  will  be  the  first  large  vessel 
to  be  equipped  for  electric  propulsion.  The  general  scheme 
embraces  a  steam  turbo-generator  set  delivering  its  elec¬ 
trical  oiitput  to  a  pair  of  three-phase  induction  motors,  each 
of  which  will  be  direct-connected  to  its  own  propeller  shaft. 
The  designer  of  this  equipment  is  Mr.  \V.  L.  R.  Emmet, 
who  described  its  principal  features  and  the  method  of 
control  in  a  paper  read  before  the  American  Institute  of 
Electrical  Engineers  at  the  Pittsfield-Schenectady  meeting 
in  February,  1911.  The  generating  unit  consists  of  a  six- 
stage  Curtis  turhine  connected  to  a  bi-polar  alternating- 
current  generator.  The  motors  have  thirty-six  poles  each, 
thus  reducing  the  synchronous  speed  in  the  ratio  of  18  to  i. 

The  colliers  Neptune  and  Cyclops,  now  in  commission, 
are  sister-ships  to  the  Jupiter.  The  Cyclops  is  equipped 
with  triple-expansion  reciprocating  engines  and  the  Nep¬ 
tune  is  equipped  with  a  pair  of  steam  turbines  with  gear 
reduction.  A  comparison  of  the  principal  features  of  these 
three  vessels  is  given  in  the  accompanying  table. 

The  steam  consumption  figures  there  given  are  estimated 
for  the  Cyclops,  but  taken  from  preliminary  tests  in  the 
case  of  the  Jupiter.  These  vessels  are  designed  to  carry  a 
cargo  of  something  like  12,000  tons.  The  Cyclops,  during 
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a  forty-eiglit-hour  trial,  maintained  an  average  speed  of 
14.6  knots  at  92  r.p.m.,  with  a  total  indicated  hp  of  6705  for 
both  engines  and  consuming  only  1.485  lb.  of  coal  per  in¬ 
dicated  hp  per  hour. 

A  recent  demonstration  of  this  equipment  was  given  for 
the  benefit  of  a  party  of  officers  of  the  United  States 
Xavy,  representatives  of  shipbuilding  firms  and  naval  archi¬ 
tects.  The  full  equipment  was  temporarily  erected  for  a 
test,  with  the  two  motors  direct-connected,  one  operating 
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Engine  or  turbine  speed  at  14  knots. 

revolutions  per  minute . 

Protjeller  revolutions  per  minute  at  14 

knots . 

Indicated  horse  power  at  14  knots . j 

Weight  of  driving  machinery  in  tons .... 
Steam  consumption,  pounds  per  shaft! 
horse-power- hour . I 


Cyclops. 

Jupiter. 

j  Neptune. 

20.000 

*  20.000 

•  20.000 
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2.000 

1.250 

1 
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110 

135 

.600 

280 

156 

i 
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as  a  generator  to  absorb  the  power  of  the  other.  While 
this  arrangement  did  not  afford  a  means  of  demonstrating 
the  operation  under  ship-propulsion  conditions,  it  never¬ 
theless  gave  a  very  excellent  idea  of  the  efficiency  of  con¬ 
trol  and  the  general  performance  of  the  equipment.  The 
trials  of  the  Jupiter  when  completed  will  be  awaited  with 
much  interest. 


Mr.  Ray  Palmer,  city  electrician,  who  drafted  the  pro¬ 
posed  ordinance,  said  that  experience  has  shown  that  a 
drainage  system  will  not  clear  up  the  trouble.  The  gas 
company  has  been  experimenting  with  this  system  for  six 
or  seven  years  and  is  not  satisfied  with  it. 

The  committee  held  another  meeting  on  the  morning  of 
May  27  and  Mr.  Palmer  resumed  his  argument.  He  con¬ 
tended  that  the  estimate  of  the  companies  that  it  would  cost 
about  $22,600,000  to  install  the  return  circuits  demanded  in 
the  ordinance  is  absurd.  The  work  can  be  done  for  $5,000.- 
000  or  less.  This  $5,000,000  would  mean  an  increase  of 
only  2.2  per  cent  added  to  the  companies'  own  valuations, 
of  all  their  properties.  The  city  electrician  estimates  that 
the  annual  cost  of  electrolytic  damage  to  the  city  of  Chicago 
and  the  public  utility  corporations  of  the  city  is  $612,000. 
This  is  5  per  cent  on  $12,240,000,  and  therefore  an  invest¬ 
ment  of  that  amount  would  be  justified  to  clear  up  the 
situation.  This  estimate  does  not  take  into  account  losses 
due  to  the  leakage  of  gas  and  water. 

The  discussion  as  a  whole  was  animated  and  interesting. 
No  definite  conclusion  was  reached,  the  committee  request¬ 
ing  the  city  electrician  on  the  one  hand  and  the  companies' 
engineers  on  the  other  to  get  together  and  endeavor  to 
reconcile  the  wide  variation  in  their  estimated  figures  of 
cost  to  comply  with  the  new  ordinance — that  is.  $5,000,000 
in  one  case  and  $22,600,000  in  the  other. 


ELECTROLYSIS  FROM  RAILWAY  CIRCUITS. 


NEW  ENGLAND  SECTION,  E.  V.  A. 


At  the  meeting  of  the  committee  on  gas,  oil  and  electric 
light  of  the  City  Council  of  Chicago  on  May  23  there  was 
a  further  discussion  of  the  drastic  ordinance  proposed  by 
the  city  administration  and  designed  to  prevent  damage  by 
electrolysis.  This  proposed  ordinance  reduces  the  maximum 
drop  between  any  two  points  on  the  grounded  return  circuit 
of  a  street  railway  from  25  volts,  as  allowed  at  present,  to 
12  volts.  Furthermore,  it  requires  a  potential  gradient  not 
to  exceed  i  volt  per  1000  ft.  In  addition,  a  return  conductor 
system  must  be  installed  “to  protect  all  metallic  work  from 
electrolysis  damage.’’  The  current  carried  on  pipes  and 
cable  sheaths  must  be  within  certain  limits,  and  pilot-wire 
circuits  and  instruments  must  be  provided  to  permit  of 
chart  records  being  obtained  to  show  the  difference  of  poten¬ 
tial  between  the  negative  busbars  in  each  station  and  at 
least  four  extreme  limits  on  the  return  circuit.  The  maxi¬ 
mum  current  drained  from  metallic  structures  must  be  less 
than  10  per  cent  of  the  total  output  of  the  installation. 

OBJECTIONS  OF  THE  COMPANIES’  ENGINEERS. 

To  these  drastic  requirements  the  engineers  of  the  ele¬ 
vated  and  surface  .street-railway  companies  of  Chicago  have 
taken  serious  objection.  They  believe  the  proposed  ordi¬ 
nance  to  be  unreasonable  and  unnecessary  for  the  following 
reasons : 

“(i)  The  limitations  of  maximum  drop  in  the  return 
circuit  are  at  least  four  times  as  severe  as  under  the  present 
ordinance.  (2)  The  cost  to  comply  with  the  proposed 
ordinance  would  be  prohibitive.  (3)  Reducing  the  drop  to 
the  limits  prescribed  would  not  eliminate  electrolysis,  but 
drainage  systems  would  still  be  required.  (4)  Drainage 
systems  are  required  by  the  present  ordinance  and  are  used 
to  greater  or  less  extent  by  all  owners  of  metallic  under¬ 
ground  structures  except  the  city  water  department. 
(5)  Where  these  drainage  systems  are  installed  they  secure 
practical  immunity  from  electrolysis.  (6)  Should  drainage 
systems  be  installed  to  cover  the  entire  city  with  connections 
to  all  underground  metallic  structures,  adequate  protection 
will  be  secured  at  a  cost  that  is  reasonable.”  The  engineers 
of  the  transportation  companies  declare  that  if  the  proposed 
ordinance  is  put  in  force  the  cost  of  copper  necessary  in  the 
return  circuits  would  be  about  $22,600,000. 


The  New  England  Section  of  the  Electric  Vehicle  Asso¬ 
ciation  of  America  held  a  meeting  at  the  Edison  Building, 
Bo.ston,  on  May  24,  with  President  E.  S.  Mansfield  in  the 
chair.  It  was  announced  that  special  plans  will  be  de¬ 
veloped  for  the  entertainment  of  the  national  organization 
at  its  convention  in  Boston  in  October.  The  regular  business 
of  the  meeting  consisted  of  a  talk  on  “Tires  for  Fdectric 
Vehicles,”  by  Mr.  P.  E.  Bertsch,  of  the  Motz  Tire  & 
Rubber  Company,  Akron,  Ohio,  and  a  paper  on  “New  De¬ 
velopments  in  Vehicle  Meters,”  by  Mr.  M.  B.  Chase,  of  the 
Sangamo  Meter  Company,  New  York  City. 

Mr.  Bertsch  described  numerous  experiments  which  were 
made  for  the  purpose  of  securing  better  vehicle  mileage 
and  improved  cushioning  qualities,  emphasizing  the  striking 
differences  in  energy  consumption  with  different  combina¬ 
tions  of  tire  materials.  Reasonable  success  attended 
placing  from  six  to  seven  times  the  tire  surface  in  contact 
with  the  ground  as  compared  with  the  practice  common 
with  the  ordinary  pyramid-shaped  solid  tire. 

Mr.  Chase  paid  special  attention  to  a  meter  design  with 
a  compensating  winding  which  improves  the  accuracy  of 
the  ampere-hour  registrations  with  increase  of  current. 
The  meter  then  becomes  a  true  battery  indicator,  regardless 
of  the  discharge  rate.  Meters  are  set  correct  at  three- 
quarters  rated  output  and  compensated  to  run  from  12  to 
15  per  cent  fast  at  about  50  per  cent  overload.  The  com¬ 
pensating  feature  may  be  applied  to  the  standard  ampere- 
hour  meter  or  to  the  new  distant-dial  type  of  meter,  which 
gives  indications  in  a  compact  area.  The  speaker  described 
the  interlocking  features  of  the  mechanism  and  the  step- 
by-step  action  of  the  recording  train.  The  compensating 
type  applies  particularly  to  lead  batteries.  In  conclusion, 
Mr.  Chase  emphasized  the  need  of  careful  handling  of 
meters  in  automobile  service  and  advocated  locating  the 
meter  elsewhere  than  on  the  dash  when  feasible,  to  avoid 
vibration,  dirt  and  moisture.  Location  under  the  seat  is 
generally  satisfactory,  since  the  driver  seldom  needs  to 
look  at  the  instrument  more  than  twice  or  thrice  on  a  trip. 

Mr.  Percy  J.  Wilson,  of  the  Lowell  Electric  Light  Cor¬ 
poration,  stated  that  the  meters  used  on  the  electric-vehicle 
fleet  of  that  company  had  been  found  accurate  within  2 
per  cent. 
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AN  ELECTRICAL  SEA  PILOT  FOR  SHIPS  AT  SEA. 

Hv  Nevil  Monroe  Hopkins. 

At  a  recent  meeting  of  scientific  men  held  in  Washington 
the  writer  was  asked  to  outline  a  plan  for  providing  ships 
with  electrical  sea  pilots.  It  is  not  claimed  that  tne  idea 
is  broadly  new.  As  proposed  by  the  writer  it  is  perhaps  a 
bold  suggestion  fraught  with  many  difficulties  from  the 
viewpoint  both  of  the  electrical  engineer  and  of  the  modern 
sailor.  Ilut  electrical  engineering  has  made  majestic  strides 
and  is  capable  of  attaining  new  triumphs,  and  modern  sea¬ 
manship  is  fully  awake  to  the  fact. 

A  thorough  analysis  of  marine  disasters  will  bring  out 
tne  fact  very  forcibly  that  the  great  majority  of  these  have 
been  caused  by  the  ship  striking  some  object,  either  fixed 
or  floating  in  the  water,  which  was  not  visible  until  too 
late  for  the  ship  either  to  stop,  sufficiently  reduce  its  speed 
or  adequately  alter  its  course.  Of  such  objects,  sandbars, 
rocks,  icebergs,  derelicts  and  other  vessels  are  the  chief. 
If  it  were  not  for  the  frequent  heavy  fogs,  several  of  them 
would  lose  their  terror,  but  there  would  still  be  encountered 
the  risks  from  derelicts,  low-lying  icebergs  nearlv  the  hue 
of  the  sea,  and  certain  submerged  rocks  or  reefs. 

If  the  fog  could  be  penetrated  with  a  beam  of  light,  for 
example,  the  danger  of  colliding  with  ships  and  high-walled 
icebergs  would  be  enormously  reduced;  but  if  it  were 
possible  to  jccl  through  the  fog  and  w^ater  and  touch  sub¬ 
merged  objects  before  the  ship  tore  ofif  her  plates  upon 
them,  it  would  seem  certain  that  a  step  in  the  right  direction 
had  been  taken.  The  fundamental  idea  of  driving  an  elec¬ 
trical  sea  pilot  ahead  of  a  ship  at  sea  occurred  to  the  writer 
long  before  the  improvements  in  apparatus  for  the  poly¬ 
phase  transmission  of  electric  power  were  developed,  and 
the  possibilities  of  really  reducing  the  plan  to  practice  have 
newly  occupied  his  mind  since  the  terrible  calamity  to  the 
Titanic  recently  cast  a  pall  over  the  civilized  countries  of 
the  world. 

An  electrical  sea  pilot  will  probably  appear,  at  first  blush, 
impracticable  both  to  electrical  engineers  and  to  those 
versed  in  seamanship,  or  at  least  the  problem  will  appear 
upon  further  study  of  its  various  factors  to  be  a  difficult 
one;  but  how  many  engineering  triumphs  have  presented 
difficulties  at  first  and  were  dependent  for  success  upon 
evolution,  development  and  reduction  to  practice  with  the 
refinements  which  come  only  after  experiment  and  trial. 

The  sea  pilot  in  preliminary  design  is  intended  to  be 
lowered  into  the  sea  from  davits  or  a  suitably  placed  crane 
during  periods  of  heavy  fog,  if  it  is  not  allowed  to  lead  the 
ship  during  the  entire  voyage,  to  send  back  automatically 
a  continuous  record  of  ocean  temperature,  and  to  be  ever 
ready  to  telegraph  an  alarm  signal  to  the  bridge  of  the  ship 
which  it  leads  if  it  comes  into  contact  with  any  foreign 
body  such  as  sandbars,  rocks,  icebergs  and  other  vessels  or 
derelicts.  This  jireliminary  design  of  the  sea  pilot  consists 
of  a  bronze  cigar-shaped  boat  about  50  ft.  long,  to  be 
driven  by  electric  power  through  a  cable  from  a  200-kw 
generating  set,  and  to  be  steered  automatically,  dependent 
u])on  the  direction  of  the  cable  as  it  leaves  the  electrical 
winding  drum  at  the  bow  of  the  ship.  The  pilot  is  designed 
to  lead  a  ship  by  about  a  mile  and  to  exert  a  slight  tension 
upon  the  cable,  which  loses  nearly  70  per  cent  of  its  weight 
»\hen  immersed  in  the  sea. 

The  motive  power  consists  of  a  number  of  specially 
tiesigned  water-cooled  alternating-current  motors,  which, 
being  upon  a  common  shaft,  exert  strong  gyroscopic  action. 
The  trial  design  here  referred  to  includes  twin  screws  oper¬ 
ated  by  motors  aggregating  50  kw.  and  as  they  are  upon 
the  multii)le-unit-system  and  the  bronze  boat  is  of  cylin¬ 
drical  section  at  its  middle,  the  driving  power  may  be  in¬ 
creased  or  diminished  by  lengthening  or  .shortening  this 
vessel  through  its  cylindrical  section,  cutting  in  or  out  more 
■of  the  unit  motors.  The  exact  number  of  motors  will  de¬ 
pend  upon  experiments  to  be  conducted  on  the  energy 


required  to  draw  various-sized  cables  through  the  sea  at 
various  rates  of  speed.  Much  experimental  work  will  have 
to  be  conducted  before  the  final  designs  can  be  arrived  at, 
and  more  new  scientific  data  must  be  accumulated  in  this 
special  field  of  electrical  engineering  before  the  problem  is 
solved.  The  question  of  cable  diameter,  voltage  and  insula¬ 
tion  is  manifestly  an  important  one. 

The  cost  of  installing  a  sea  pilot  and  of  maintaining  it 
will  not  be  slight,  but  will  not  all  money  consideration  be 
secondary  if  the  application  of  such  a  device,  perfected,  will 
contribute  to  the  peace  of  mind  of  the  passengers  and  to 
their  safety  and  that  of  the  investment  in  ships  and  their 
cargo? 

It  is  planned  to  place  the  special  generating  set  necessary 
for  sending  suitable  energy  to  the  sea  pilot  upon  an  upper 
deck  of  a  steamer,  so  that  in  case  of  a  wreck  the  steamer’s 
wireless  telegraph  as  well  as  her  incandescent  lights  may 
be  continued  in  operation  by  this  special  generating  set 
until  the  last  moment.  The  electric  generator  is  to  be 
directly  connected  through  clutches  with  both  steam  and 
gasoline  engines  to  insure  the  operation  of  the  telegraph 
and  of  the  lights  after  the  possible  flooding  of  the  engine 
rooms  below. 


HYDROELECTRIC  DEVELOPMENTS  IN  NORWAY. 


An  interesting  hydroelectric  power  scheme,  calculated  to 
represent  more  than  200,000  hp,  is  at  present  being  pro¬ 
posed  in  Norway.  It  is  a  question  of  regulating  the  Aur 
and  Lilledal  rivers  and  lakes  and  those  of  Mardola  at  Eikis- 
dal.  The  lakes  highest  up  in  the  Lesje  district  are  to  be 
dammed  up,  the  Vangsvandet  and  the  Gaut  lake  each  17  ft. 
and  the  Aur  lake  60  ft.,  whereby  the  level  of  the  Grunning 
lake  will  rise  33  ft.  The  dam  beneath  tlie  Aur  lake  will 
be  several  miles  long  and  the  most  important  in  Scandi¬ 
navia,  costing  over  $1,500,000.  The  water  from  the  Stordal 
streams  will  also  be  led  to  the  Aur  lake  through  a  tunnel 
in  the  mountain  about  a  mile  long. 

From  the  Aur  lake  either  the  water  is  to  be  led  along  its 
natural  course  to  a  power  station  in  the  Eikis  valley,  where 
the  Mardola  will  also  be  exploited,  or  the  Aur  River  will 
be  taken  through  a  tunnel  to  the  Lilledal  River  and  the  two 
exploited  together  at  Haarstad,  near  the  Sundal  fjord,  in 
which  case  tlie  Aur  River  would  be  transferred  to  another 
valley.  If  the  former  alternative  is  chosen  the  water  will 
pass  through  a  tunnel  some  ii  miles  long  to  a  point  on  the 
mountain  high  above  the  southern  end  of  the  Eikisdal  lake, 
and  the  Mardola  River  will  be  led  to  the  same  point  through 
a  tunnel  over  a  mile  long.  From  this  point  the  turbine  con¬ 
duits  lead  to  the  power  station  at  Kuhammeren,  which  will 
have  an  aggregate  rating  of  163.000  hp,  of  which  148,000  hp 
will  come  from  the  Aur  and  15,000  hp  from  the  Mardola. 
The  exploitation  of  the  latter  will  cost  about  $1,500,000  and 
that  of  the  former  about  $8,000,000  if  the  Eikisdal  location 
is  chosen.  Thence  the  energy  will  be  transmitted  to  the 
Romdals  fjord,  a  distance  of  about  17  miles.  The  hills  are 
very  steep  and  it  would  in  many  places  be  necessary  to  pass 
the  cable  through  tunnels,  a  course  which  would  make  the 
transmission  very  expensive,  involving  an  expenditure  of 
more  than  $1,000,000. 

For  these  reasons  the  other  alternative,  that  of  leading 
the  Aur  into  the  Lilledal  River,  has  been  proposed.  Ac¬ 
cording  to  this  plan  the  Mardola  River  with  its  15,000  hp 
will  remain  at  Eikisdal,  with  another  15,000  hp  from  its 
auxiliaries.  In  order  to  take  the  Aur  into  the  Lilledal  a 
tunnel  3  miles  long  would  be  constructed  through  the  water¬ 
shed  separating  the  Aur  lake  and  the  Sandvandet  lake,  the 
Torbu  lake,  higher  up,  being  regulated  by  a  dam.  The 
waters  of  the  Sandvandet,  the  Lang^andet  and  the  Osbu- 
vandet  would  be  raised  by  one  large  dam,  calculated  to  cost 
some  $800,000,  the  Skarvedal  River  would  be  shut  off  and 
led  in  a  tunnel  to  some  lakes  which  have  their  outflow  into 


the  Langvandet,  so  that  all  the  waters  of  this  system  would 
be  included  in  the  regulation.  When  the  water  from  these 
diverse  sources  had  been  collected  a  tunnel  about  7  miles 
long  would  convey  the  water  from  the  Holbu  lake  to  a  point 
above  Haarstad.  Where  this  tunnel  passes  under  the  Reus- 
vandet  River  a  communication  would  be  formed,  so  that  the 
water  of  that  stream  would  also  be  absorbed  by  the  tunnel. 

The  Lilledal  waters  by  themselves  represent  63,000  hp,  and 
their  exploitation  would  entail  an  expenditure  of  about 
$400,000.  The  Aur  by  this  scheme  would  yield  122,000  hp 
at  an  outlay  of  $6,000,000.  The  power  station  at  Haarstad 
would  thus  have  at  its  disposal  an  aggregate  of  185,000  hp 
at  a  cost  of  about  $10,000,000. 


PRESENT-DAY  TRANSMISSION  AND  DISTRIBUTION 
PROBLEMS. 

At  the  meeting  of  the  technical  division  of  the  Common¬ 
wealth  Edison  Company  Section  of  the  National  Electric 
Light  Association  held  in  Chicago  on  May  15  two  interest¬ 
ing  and  carefully  prepared  papers  were  read.  Mr.  W.  C. 
Berry  presided  at  the  meeting,  and  the  first  paper  was  by 
Mr.  Carl  A.  Keller,  assistant  to  the  electrical  engineer  of 
the  company,  whose  subject  was  “High-Tension  Transmis¬ 
sion  of  Electrical  Energy.”  The  author  said  that  perhaps 
in  the  future  important  trunk-line  transmission  circuits 
may  be  placed  underground  or  directly  on  the  ground. 
Interesting  progress  has  been  made  in  underground  work 
with  high-tension  transmission  lines  in  Germany  and  Eng¬ 
land,  and  perhaps  to  a  less  extent  in  this  country.  Consid¬ 
erable  6o,ooo-volt  single-conductor  cable  has  been  installed 
in  Germany  for  a  single-phase  line  supplying  energy  to  an 
electric  railway.  Dielectric  hysteresis  losses  will  have  con¬ 
siderable  influence  on  the  efficiency  of  transmission,  as  it 
has  been  demonstrated  that  these  losses  for  a  6o,ooo-volt, 
three-conductor  cable  amount  to  7  per  cent  of  the  energy 
transmitted.  The  speaker  described  briefly  also  some  of 
the  French  direct-current,  high-tension  transmission  sys¬ 
tems.  In  one  installation  4000  kw  is  transmitted  by  direct 
current  108  miles  with  a  line  voltage  varying  up  to  57,000, 
the  current  being  constant  at  75  amp. 

The  second  speaker  was  Mr.  P.  B.  Juhnke,  who  pre¬ 
sented  a  paper  on  “Transmission  Economics  and  Distribu¬ 
tion  Problems.”  The  speaker  suggested  several  plans  by 
which  a  decrease  in  the  cable  lines  installed  in  Chicago  as 
reserve  might  be  made  without  affecting  reliability  of 
operation,  which  is  the  first  consideration.  For  instance, 
the  layout  might  be  rearranged  in  such  a  way  that  one 
reserve  line  would  serve  for  two  or  more  substations  con¬ 
nected  by  tie  lines  rather  than  having  a  reserve  cable  line 
for  each  substation. 

Messrs.  H.  B.  Gear,  W,  L.  Abbott  and  R.  F.  Schuchardt 
participated  in  the  discussion.  Mr.  Gear  said  that  the 
radial  system  of  transmission  to  substations  is  uneconomical 
under  existing  conditions  and  an  effort  is  being  made  to 
work  out  a  system  which  will  permit  parallel  operation  of 
cables.  Converters  having  a  rating  of  3500  kw  have  been 
ordered  for  substations  and  their  use  will  permit  of  the 
better  loading  of  transmission  lines.  A  system  may  be 
worked  out,  possibly,  where  one  spare  transmission  line 
may  serve  for  a  group  of  three  downtown  substations.  As 
to  distribution  problems,  the  trouble,  of  course,  with  alter¬ 
nating  current  is  the  difficulty  in  supplying  energy  to  lamps 
and  molors  from  the  same  secondaries.  That  fact  and  the 
advantage  of  utilizing  storage-battery  reserve  are  the 
considerations  that  favor  the  retention  of  direct-current 
networks  in  congested  areas.  If  manufacturers  would  pro¬ 
duce  a  unity-power-factor  motor  for  three-phase  circuits  it 
would  be  a  great  boon. 

Mr.  .\bbott  said  that  the  topography  and  the  low  density 
of  population  in  many  parts  of  Chicago  are  responsible  for 


the  comparatively  small  substations  and  the  consequent  de¬ 
sign  of  the  transmission-line  system.  He  gave  some  in¬ 
teresting  speculations  on  the  possibility  of  generating  the 
electrical  energy  of  coal  at  the  mines  and  transmitting  it 
over  wires  to  the  load  centers.  He  said  that  at  present  the 
transportation  of  the  coal  to  generating  stations  located  at 
the  load  centers  is  the  cheaper  method,  but  with  increasing 
freight  rates  and  development  in  the  art  of  transmitting 
large  blocks  of  electrical  energy  long  distances  the  time 
may  come  when  it  will  be  more  economical  to  transmit  the 
energy  of  the  coal  electrically. 

Mr.  Schuchardt  said  that  the  excess  equipment  of  trans¬ 
mission  cables  represents  a  step  in  the  development  of 
central-station  systems  and  a  condition  which  will  soon 
disappear  as  cables  improve  and  satisfactory  protective 
apparatus  is  perfected.  When  more  dependence  can  be 
put  on  the  continuous  operation  of  the  cable  and  when 
protective  apparatus  will  quickly  and  positively  disconnect 
only  the  faulty  cable,  then  lines  can  be  connected  in  parallel 
at  the  receiver  end  with  safety,  and  they  can  then  be 
utilized  more  fully. 

STREET  LIGHTING. 

L'nder  the  direction  of  Mr.  T.  H.  Aldrich,  of  Chicago,  an 
interesting  symposium  on  electric  street  lighting  was  given 
at  the  meeting  of  the  Chicago  Section  of  the  Illuminating 
Engineering  Society  on  May  23.  Mr.  Aldrich  read  first  a 
short  paper  of  his  ownxomposition  on  the  subject.  He  laid 
stress  on  uniformity  and  diffusion  in  street  lighting  and 
described  different  types  of  arc  lamps.  He  said  that  arc 
lamps  should  be  suspended  at  the  following  heights  above 
the  street  grade:  Series,  18  ft.  to  20  ft.;  4-amp  luminous, 
20  ft.  to  25  ft.;  6.6-amp  luminous,  30  ft.  to  35  ft.;  lo-amp 
flaming,  30  to  50  ft.  The  flaming-arc  lamp  is  too  powerful 
for  residential  sections.  Lamps  should  be  placed  on  only 
one  side  of  the  street  in  order  to  secure  greater  uniformity 
of  light  distribution.  Tungsten-lamp  street  lighting  has  a 
well-defined  use,  especially  for  curb  lighting  for  advertis¬ 
ing  purposes. 

Dr.  Clayton  H.  Sharp,  of  New  York,  contributed  a  writ¬ 
ten  discussion,  which  was  read  by  Mr.  Aldrich.  The  con¬ 
tribution  related  to  street  lighting  in  European  cities. 
Abroad  there  are  few  magnetite-arc  lamps  and  little  use  is 
made  of  tungsten  lamps  for  street  lighting.  Dr.  Sharp 
gave  the  results  of  lumenometer  readings  in  well-lighted 
streets  in  Berlin,  Paris,  Leipzig  and  other  cities.  Com¬ 
pressed  gas  is  used  in  some  places  with  good  results. 
There  is  perhaps  a  greater  proportion  of  brightly  lighted 
streets  in  Europe  than  in  this  country,  but  unpleasant  glare 
is  found  on  both  sides  of  the  Atlantic. 

Mr.  Aldrich  also  read  a  contribution  from  Mr.  Preston 
S.  Millar,  of  New  York,  who  amplified  the  distinction  be¬ 
tween  civic  lighting  and  display  lighting,  the  latter  term 
being  preferred  by  Mr.  Millar  to  the  more  customary  ex¬ 
pression  “ornamental  lighting.”  Display  lighting  is  most 
popular  in  cities  where  civic  lighting  is  most  inadequate. 
The  requirements  of  the  two  systems  are  different.  One 
concrete  recommendation  of  the  writer  is  that  white-light 
flaming-arc  lamps  be  used  for  street  lighting  rather  than 
yellow-light  arc  lamps,  even  at  some  loss  in  efficiency. 

Mr.  S.  L.  E.  Rose,  of  Schenectady,  read  a  short  paper 
written  by  Mr.  George  H.  Stickney,  of  Harrison,  N.  J., 
in  which  the  subject  of  curb  lighting  by  incandescent  lamps 
was  discussed.  The  idea  of  installing  additional  street¬ 
lighting  posts  at  the  curb  for  advertising  purposes  or  orna¬ 
mental  purposes  originated  in  Los  Angeles  and  has  spread 
throughout  the  country.  The  initiative  is  taken  usually  by 
merchants,  and  generally  clusters  of  tungsten  lamps  are 
used.  The  five-lamp  group  is  the  most  common.  Curb 
lighting  supplements  show-window  lighting  better  than  does 
any  other  system.  A  number  of  lantern-slide  pictures  were 
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given  to  show  curb-lighting  installations  in  different  cities 
as  well  as  various  curves  of  distribution. 

.S])eaking  for  himself,  Mr.  Rose  gave  a  short  talk  based 
on  a  number  of  lantern-slide  pictures  of  recent  street-light¬ 
ing  installations.  The  speaker  devoted  particular  attention 
to  the  new  ornamental  luminous-arc  lamps  brought  out  by 
his  company.  'I'hese  lamps  are  usually  spaced  about  too  ft. 
ajjart,  one  lamp  being  used  on  a  post.  They  are  not  in¬ 
verted  lamps,  although  they  are  often  called  so. 

-Mr.  1’.  Haines,  assistant  city  electrician  of  Chicago, 
gave  in  a  paper  the  results  of  a  recent  series  of  tests  re¬ 
lating  to  the  proper  height  and  spacing  of  the  powerful 
lo-amp  flaming-arc  lamps  which  are  to  be  installed  in 
Chicago.  'I'he  lamps  are  to  be  suspended  at  a  height  of 
from  20  ft.  to  25  ft.  and  are  to  be  spaced  about  125  ft. 
apart  on  one  side  of  the  street.  -Mr.  Haines’  paper  con¬ 
tained  data  of  much  interest  and  was  listened  to  attentively. 

In  the  discussion  Dr.  11.  IC  Ives,  of  Cleveland,  remarked 
that  the  street  lamps  should  provide  illumination  on  the 
building  fronts  as  well  as  on  street  levels.  Mr.  John  B. 
Jackson  read  a  letter  from  Mr.  S.  (i.  Rhodes,  of  Xew  York, 
giving  the  results  of  some  tests  with  high-candle-power  arc 
lam])s  in  that  city.  Mr.  A.  M.  Klingman,  of  the  engineer¬ 
ing  department  of  the  Xational  Electric  Laiyp  Association 
of  Cleveland,  favors  the  use  of  lamps  on  one  side  of  the 
street  and  spoke  a  word  in  defense  of  the  series-tungsten 
incandescent  lighting  .system,  ^^r.  Klingman  believes  that 
the  balls  in  tungsten  street-lighting  clusters  are  better  from 
an  engineering  point  of  view  if  placed  in  an  upright  rather 
than  in  a  downward  position.  Single-lamp  incandescent 
street-lighting  units  are  used  frequently,  but  to  please  the 
merchants  the  posts  arc  usually  placed  rather  close  together, 
giving  the  impression  that  the  street  is  fenced  in. 

Mr,  Frank  Price  criticised  the  glare  of  the  lo-amp  flaming- 
arc  lanq),  and  Mr.  -\ldrich  told  of  the  work  of  the  Chicago 
committee  of  the  society  in  .elation  to  high  suspension  of 
these  units.  The  committee’s  conferences  with  city  officials 
have  had  some  results,  and  it  is  hoi)ed  to  establi.sh  a  stand¬ 
ard  height  and  then  to  endeavor  to  secure  the  passage  of 
an  ordinance  making  this  height  obligatory  for  the  sus¬ 
pension  of  commercial  arc  lamps  as  well  as  street  lamps. 

Mr.  F.  H.  Bernhard  inquired  why  the  strong  lo-amp 
flaming-arc  lamps  arc  to  be  used  for  lighting  in  the  resi¬ 
dence  streets  of  Chicago.  I'hese  units  are  too  powerful  for 
ttse  in  residence  streets,  he  said.  Mr.  A.  L.  Eustice  coin¬ 
cided  in  this  view,  and  there  seemed  to  be  no  adequate 
answer  to  the  question,  although  Mr.  Schaedlich  of  the  city 
Department  of  Electricity  pointed  out  the  desirability  of 
uniformity  of  equipment.  Mr.  R.  F.  Schuchardt  presided 
at  the  meeting,  and  among  others  taking  part  in  the  dis¬ 
cussion  were  Messrs.  S.  1C  Church.  .'Mbert  Scheible  and 
J.  R.  Cravath. 

WAVE  MOTION. 

At  the  recent  meeting  of  the  Xew  York  Electrical  Society 
Dr.  C.  P.  Steinmetz  delivered  a  very  interesting  lecture  on 
“Electrical  Wave  Motion,”  the  substance  of  which  is  briefly 
summed  up  in  what  follows. 

It  has  long  been  realized  that  the  transmission  of  elec¬ 
trical  energy  is  a  phenomenon  which  takes  place  both  in 
the  space  within  the  conductor  and  in  the  space  surrounding 
it.  The  external  phenomena  are  the  most  important,  con¬ 
sisting  of  magnetic  forces  concentric  with  the  wire  and 
electrostatic  forces  radial  to  the  wire.  As  the  current 
initially  rises  in  the  conductor  the  magnetic  flux  travels 
away  from  the  wire  with  the  velocity  of  light.  The  flux 
in  the  immediate  vicinity  of  the  conductor  is  in  phase  with 
the  current,  but  at  some  distance  away  it  lags  behind  by 
the  time  element  required  for  its  propagation.  Since  the 
velocity  of  light  is  188.000  miles  per  second,  it  requires  only 
one  ten-millionth  of  a  second  to  travel  100  ft.,  and  thus  at 
the  low  frequency  of  60  cycles  per  second  the  entire  mag¬ 


netic  field  about  a  transmission  line,  for  example,  would 
be  substantially  simultaneous  with  the  current;  but  at 
millions  of  cycles  per  second,  with  a  field  e.xtending  hun¬ 
dreds  of  miles,  there  would  be  a  definite  formation  of 
waves.  At  1,000,000  cycles  per  second,  for  example,  the 
wave-length  would  be  1000  ft.,  and  thus  at  points  500  ft. 
apart  the  current  in  the  wave  would  be  flowing  simul¬ 
taneously  in  opposite  directions. 

In  the  case  of  low-frequency  power  transmission  lines 
the  wave-length  is  very  great,  and  ordinarily  the  total 
length  of  the  transmission  line  is  but  a  small  fraction  of 
the  full  length  of  the  wave.  In  the  case  of  telephone  lines, 
with  an  average  frequency  of  500  to  600  cycles  per  second, 
the  wave  length  is  about  400  miles,  and  thus  in  a  Xew 
York-Chicagf)  line  there  would  be  about  two  and  one-half 
complete  waves.  At  very  high  frequencies,  amounting  to 
several  hundred  thousands  or  even  millions  of  cycles  per 
second,  the  phenomena  which  take  place  in  transmission 
seem  to  follow  different  laws,  but  in  reality  this  is  not  true. 

•Transmission  takes  place  in  two  ways,  first  along  the 
conductor  by  conduction,  and  then  at  right  angles  from  it 
by  induction.  The  latter  is  the  cause  of  induced  voltages 
in  parallel  or  secondary  conductors,  and  explains  the  trans¬ 
fer  of  energy  to  secondary  systems.  At  low  frequencies 
very  little  energy  is  transmitted  by  induction,  nearly  all  of 
it  being  transferred  by  conduction.  But  at  very  high  fre¬ 
quencies  the  conductively  transmitted  energy  becomes  small 
and  the  inductively  transmitted  energy  becomes  large, 
accompanied  by  rapid  dissipation  of  the  energy  through 
space.  The  higher  the  frequency  the  more  the  energy  tends 
to  flow  transversely  from  the  conductor  and  less  in  the 
direction  of  the  conductor.  At  extremely  great  freq;iencies 
the  conduction  practically  vanishes,  and  we  have  pure  wave 
transmission,  as  in  wireless  telegraphy.  At  a  frequency  of 
100,000  cycles  per  second  the  wave-length  is  about  2  miles, 
and  at  1,000,000  cycles  per  second  it  is  only  1000  ft.;  thus 
many  succeeding, waves  pass  out  into  space  before  the  first 
wave  reaches  its  destination.  Still  higher  frequencies  than 
this  can  be  produced  by  oscillatory  discharges  in  tuned 
circuits,  and  at  4000  million  cycles  per  second  the  wave¬ 
length  is  only  2  in.  Frequencies  as  high  as  20,000  million 
cycles  occur  sometimes  in  the  discharges  of  multi-gap  light¬ 
ning  arre.sters.  It  is  an  interesting  fact  that  a  sensitive 
coherer  will  always  respond  to  the  discharge  of  a  multi-gap 
arrester,  even  at  a  distance  of  several  feet. 

At  frequencies  above  this,  the  only  observable  phe¬ 
nomenon  in  wave  transmission  is  the  production  of  heat, 
and  we  come  to  the  phenomenon  of  radiant  heat.  The  heat 
radiated  by  a  steam  boiler  is  in  reality  the  radiant  energy 
of  electric  waves.  At  these  enormous  frequencies  the 
wave  length  is  so  very  short  that  the  energy  is  necessarily 
limited.  There  is  no  known  means  of  producing  fre¬ 
quencies  in  the  range  from  10.000  million  to  1,000,000 
million  cycles  per  second.  Above  the  latter  limit  the  waves 
are  practically  sent  out  by  molecular  vibration.  At  vibra¬ 
tions  equal  to  500  million  million  per  second  we  come  to  the 
field  of  luminous  waves,  or  light.  Beyond  this  there  are 
still  high  frequencies  in  X-rays,  the  highest  yet  known. 
The  total  range  from  25-cycle  power  transmission  to  X-rays 
is  sixty  octaves,  and  only  six  octaves  in  this  range  are  un¬ 
explored  or  dark. 

Wave  reflection  is  a  most  interesting  phenomenon  to 
study :  for  example,  the  relatively  long  waves  in  wireless 
telegraphy  pass  as  easily  through  a  brick  wall  as  light 
through  glass,  but  light  waves  meet  a  solid  obstacle  in  the 
same  wall,  partly  because  their  length  is  such  an  infinitesi¬ 
mal  fraction  of  the  wall  thickness. 

Discussion  was  contributed  at  the  close  by  Prof.  W.  S. 
Franklin.  Mr.  Percy  H.  Thomas,  Prof.  Albert  F.  Ganz  and 
Dr.  Charles  A.  Doremus.  It  was  pointed  out  that  whereas 
energy  losses  increase  as  the  square  of  the  distance  on  a 
transmission  circuit,  they  increase  as  the  sixth  power  of 
the  distance  in  the  case  of  waves  in  free  space.  One  of 
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the  speakers  stated  that  Dr.  Rubens  has  now  succeeded  in 
producing  electrical  waves  of  the  frequencies  in  the  hitherto 
unexplored  region,  amounting  to  some  six  octaves. 
Another  speaker  dwelt  at  some  length  upon  the  reflection  of 
wave  impulses  at  the  end  of  an  open  transmission  line, 
pointing  out  the  possibility  of  transient  voltages  equal  to 
double  the  impressed  voltage,  or  under  certain  conditions 
even  more  than  double  voltage. 


ELECTRICITY  IN  THE  ROLLING  MILL. 


At  a  meeting  of  the  Pittsburgh  Section  of  the  American 
Institute  of  Electrical  Elngineers  on  May  14  a  paper  entitled 
“Electrical  Equipment  of  a  Rolling  Mill,”  by  Mr.  J.  H. 
Wilson,  superintendent  of  the  electrical  department  of  the 
American  Rolling  Mill  Company,  Middletown,  Ohio,  was 
read  for  the  author  by  Mr.  A.  G.  Ahrens,  who  had  prepared 
several  lantern  slides  illustrating  various  points  brought 
out  in  the  paper. 

The  power-house  equipment  consists  of  three  1500- 
kw,  thred-phase,  220-volt,  25-cycle  turbo-generators;  100- 
kw  exciters  driven  by  turbines  and  motors;  two  sets  of 
three  loo-kva  single-phase  transformers  for  starting  motors 
for  synchronous  converters;  two  750-kw  compound  six- 
phase  converters  and  transformers,  and  a  thirty-panel 
switchboard  with  double  bus,  from  which  the  solenoid- 
operated  equalizer  switch  for  the  converters  is  controlled. 
I'he  feeder  panels  are  placed  directly  under  the  distribu¬ 
tion  tower,  which  is  in  two  sections  divided  by  a  fireproof 
N'itrobestos  partition.  In  this  way  all  lines  leave  the  board 
vertically  and  are  held  taut  by  strain  insulators. 

Excellent  voltage  is  maintained,  as  shown  by  the  charts 
exhibited,  by  means  of  a  voltage  regulator.  The  electrical 
equipment  is  of  Westinghouse  manufacture. 

The  boiler  plant  consists  of  ten  500-hp  Rust  boilers  deliv¬ 
ering  high-pressiire  steam  to  the  55-in.  by  60-in,  Blooming 
mill  engines,  pumps,  air  compre.ssors  and  the  high-pressure 
turbines.  Exhaust  steam  from  the  engines  flows  through 
regenerators  and  into  a  low-pressure  header  and  from  this 
feeds  the  low-pressure  turbines.  The  condenser  pumps 
are  turbine-driven  and  the  exhaust  steam  from  these  goes 
back  into  the  low-pressure  header. 

Water  required  is  taken  from  the  river  by  two  18,000.000- 
gal.  centrifugal  pumps  driven  by  350-hp  squirrel-cage  2000- 
volt  induction  motors.  The  water  is  pumped  through  nearly 
2  miles  of  36-in.  mains  to  a  cold-well  and  from  here  to  the 
mill  supply  pumps,  driven  by  150-hp,  220-volt  induction 
motors,  and  for  numerous  other  uses. 

The  lighting  of  the  mill  is  effected  by  wire-type  tungsten 
lamps  in  buildings  where  the  roof  trusses  are  25  ft.  in  height 
or  less.  In  higher  buildings  and  yards  flame-arc  lamps  are 
used  with  excellent  results.  Reflectors  for  both  forms  of 
lighting  units  were  very  carefully  chosen  so  as  to  get  the 
best  effects,  resulting  in  having  the  light  reflected  only  where 
it  was  needed.  The  lamps  in  the  high  buildings  are  equipped 
with  45  deg.  cone-shaped  reflectors  so  as  to  throw  the  light 
on  the  floor  where  it  is  needed.  It  has  been  found  that  the 
yellow  light  of  the  flame  lamps  is  much  better  for  pene¬ 
trating  the  smoke  than  any  other  form  of  illuminant. 

Motors  larger  than  50  hp  are  arranged  for  magnetic  re¬ 
mote  control.  The  accelerating  contactors  are  operated  by 
series  relays  in  the  motor  circuits  set  so  as  to  limit  the 
amount  of  current  taken  by  the  motor  under  the  most 
.severe  conditions.  This  arrangement  results  in  longer  life 
and  decrease  in  repairs  on  the  motors  and  mechanical  parts 
of  the  equipment.  Without  automatic  control  motors  are 
frequently  reversed  at  full  speed,  with  the  result  that  the 
current  taken  does  considerable  damage  to  the  motor,  the 
gears  being  stripped  or  the  shaft  broken. 

The  smaller  motors  are  equipped  with  manually  operated 
face  plate  controllers,  and  the  large  majority  of  the  motors 


are  of  this  type.  The  craues  u.sed  throughout  the  plant 
vary  in  rating  from  1.5  tons  to  125  tons,  and  are  used 
wherever  possible.  Those  u.sed  for  handling  the  open- 
hearth  stock  are  magnetic  and  the  metal  is  charged  into  the 
furnace  by  electrically  operated  machines.  The  strippers, 
soaking  pits,  etc.,  are  operated  by  electric  cranes. 

The  sheet  mill  consists  of  light  30-in.  rolls  operated 
through  combined  rope  and  gear  drive  by  1 500-hp,  2200-volt 
variable-speed  induction  motors.  Two  30-in.  jobbing  mills 
are  driven  by  looo-hp  motors  of  the  same  type. 

The  secondaries  of  the  motors  are  joined  to  a  Y-con- 
nected  resistor  arranged  with  the  short-circuiting  switches 
in  such  a  manner  that  the  number  of  switches  closed  de¬ 
termines  the  amount  of  external  resistance  in  the  circuit 
These  are  operated  by  relays  in  the  main  circuit  through 
series  transformers,  and  as  the  load  comes  on  the  motor 
the  short-circuiting  switches  are  tripped  out,  thereby  in¬ 
creasing  the  resistance  of  the  motor  circuit  and  the  slip  of 
the  motor  for  a  given  current  input.  As  the  load  decreases 
the  motor  .speed  increa.ses.  the  switches  short-circuit  the 
resistor  and  the  motor  attains  normal  speed.  By  this  means 
the  load  fluctuations  are  taken  from  the  power  house  and 
the  flywheel  furnishes  the  energy  required  in  addition  to 
the  relay  setting.  The  principal  economy  is  the  constant 
load  on  the  motors  and  the  power  house.  If  the  steam 
engine  could  operate  at  high  efficiency  all  the  time  it  would 
be  the  most  satisfactory  way. 

With  the  motors  the  control  is  of  course  more  efficient. 
The  torque  produced  is  independent  of  the  speed  and  i)er- 
mits  more  energy  to  be  t^ken  from  the  flywheel,  still  main¬ 
taining  the  torque  necessary.  As  a  result  the  motor  has 
practically  full-load  torque  up  to  the  point  of  .synchronism 
or  where  the  secondaries  are  short-circuited.  Hence  less 
time  is  required  with  the  motor  flywheel  than  would  be  true 
with  the  engine  since  its  torque  decreases  with  speed. 

The  cold  mills  have  two  .sets  of  26-in.  mills  of  five  stand^ 
each,  each  set  being  driven  by  a  250-hp.  2200-volt  variable- 
speed  induction  motor.  The  peak  loads  here  are  small  as 
compared  with  the  power  house,  and  automatic  control  is 
used,  not  to  cut  down  the  peak,  but  for  starting  purposes 
only.  The  motor  is  run  with  the  short-circuiting  switches 
operated  so  as  to  give  5  per  cent  slip. 

The  shears  are  driven  by  mill-type,  squirrel-cage,  220- 
volt  induction  motors  rated  at  from  5  hp  to  150  hp.  They 
have  the  large  slip  of  20  per  cent  at  full  load,  which  ren¬ 
ders  possible  the  use  of  a  smaller  motor  for  a  given  shear 
and  a  smaller  flywheel.  The  size  is  determined  by,  first, 
average  load ;  second,  the  peak  on  cutting  the  metal,  and. 
third,  fluctuation  due  to  acceleration  of  reciprocating  parts 
of  shear  which  cuts  from  10  to  20  per  cent  of  the  time, 
the  remainder  being  the  friction  load  of  the  parts. 

The  energy  available  from  the  flywheel  depends  on  its 
weight,  radius  to  center  of  gyration  and  allowable  change 
in  revolutions  per  minute.  With  a  given  flywheel  on  a 
shear,  the  energy  given  up  with  a  4  per  cent  slip  amounts 
to  8.5  per  cent;  with  a  20  per  cent  slip  it  is  36  per  cent. 
When  using  20  per  cent  slip  it  is  advisable  to  have  the 
flywheel  so  proportioned  that  the  friction  load  on  the  motor 
amounts  to  35  per  cent  of  full  load.  The  20  per  cent  slip 
motor  is  worked  at  approximately  35  per  cent  full  load 
because  of  the  fact  that  the  best  combination  of  power- 
factor  and  efficiency  is  obtained  at  this  load. 

Discussion. 

.\n  interesting  discussion  was  participated  in  by  Messrs. 
Wilfred  Sykes  and  Brent  Wiley  and  Prof.  Trinks,  in  which 
the  following  points  were  brought  out; 

This  is  one  of  the  most  complete  electrically  equipped 
steel  mills  in  the  country.  Exhaust  steam  from  the  bloom 
and  bar  mills  operates  very  economically  the  rest  of  the 
mill,  and  the  cost  of  the  layout  is  less  than  if  it  was  com¬ 
pletely  electrified.  The  arrangement  is  the  most  economical 
and  convenient  that  could  be  devi.sed.  The  high  speed  of 
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the  sheet  mill  enables  a  high  speed  of  rope  sheaves  (6000 
ft.  per  minute).  Small  fluctuation  is  obtained  because  of 
the  wheel  (60  tons).  This  is  important  on  account  of  limited 
generator  capacity.  When  mills  are  working  at  large  out¬ 
puts  the  high-pressure  steam  is  rarely  used;  when  at  re¬ 
duced  output  it  is  used  to  some  extent. 

One  great  advantage  of  motor-drive  is  the  facility  with 
which  data  concerning  the  operations  may  be  secured,  as 
compared  with  the  difficulty  of  securing  such  data  from 
engine  drive.  With  the  former  it  is  possible  to  ascertain 
the  amount  of  steam  for  the  work  done,  to  determine  the 
actual  kilowatt-hours  and  the  load  curve.  These  data 
can  readily  be  used  for  other  steam-driven  mills.  The  low- 
pressure  turbine  possesses  many  advantages  for  plants  of 
this  kind,  particularly  for  additions  to  existing  plants. 

Prof.  Trinks,  of  Carnegie  Technical  Schools,  took  the 
opposite  view  and  advocated  the  use  of  the  compound  re¬ 
versing  engine,  stating  that  from  personal  observation  (not 
tests)  he  did  not  believe  the  economies  claimed  in  this  mill 
were  being  obtained.  He  stated  that  a  commission  had  been 
appointed  in  Germany  to  ascertain  the  truth  about  this 
question  and  not  personal  opinions.  As  a  rule,  the  pro¬ 
fessor  said,  the  engine  drive  would  prove  cheaper  for  roll¬ 
ing  mills  and  deep-mine  hoists,  but  electrical  operation  is 
better  for  smaller  devices.  Electricity  is  purely  a  trans¬ 
mitting  medium,  and' it  is  doubtful  whether  it  will  prove 
economical  in  the  Pittsburgh  district,  where  coal  is  so 
cheap,  but  it  may  prove  so  in  Gary,  where  coal  is  high.  As 
to  speed  of  reversing,  he  said  he  had  designed  an  engine 
that  reverses  from  130  r.p.m.  to  120  r.p.m.  in  1.6  seconds. 


OKLAHOMA  ELECTRIC  CONVENTION. 


The  first  annual  convention  of  the  Gas,  Electric  &  Street 
Railway  Association  of  Oklahoma  was  held  in  Oklahoma 
City  on  May  22.  The  address  of  welcome  to  the  city  was 
delivered  by  Hon.  J.  W.  Johnston.  In  his  presidential 
address  Mr.  X.  R.  Gasho  remarked  that  regulation  by  com¬ 
mission  is  practically  a  new  feature  in  Oklahoma.  In 
place  of  its  being  a  hindrance  to  the  electrical  industries, 
many  are  already  realizing  that  it  has  advantages.  The 
central  station  should  not  be  in  the  attitude  of  sitting  by 
and  objecting  to  everything  suggested,  but  rather  should 
approach  the  situation  with  the  spirit  of  fairness  and  have 
some  reliable  source  of  information  by  which  the  corpora¬ 
tion  commission  can  find  out  the  true  state  of  affairs  in 
connection  with  public  utility  enterprises,  thereby  enabling 
it  to  make  wise  and  just  recommendations  regarding  the 
necessary  laws  to  be  enacted. 

He  said  that  no  greater  good  could  befall  the  managers 
of  municipally  owned  public  utilities  than  to  have  the  cor¬ 
poration  commission  issue  an  order  for  them  to  establish 
and  maintain  the  same  system  of  accounting  as  required 
from  privately  owned  public  utilities.  This  plan  would 
enable  the  mayor  and  city  council  to  see  just  what  is  being 
done  in  each  department  of  the  city  business  each  month, 
and  what  department  is  making  or  losing  money,  and 
thereby  put  them  in  a  position  to  make  changes  to  remedy 
such  losses,  and  make  each  and  every  department  pay  its 
own  way. 

In  a  paper  entitled  “The  Central  Station  Manager  as  a 
Public  Servant.”  Mr.  E.  E.  Bowman.  Ada,  laid  emphasis 
on  the  fact  that  a  satisfied  customer  is  a  station’s  best 
advertisement. 

Mr.  T.  H.  Ereeman.  Hobart,  claimed  that  the  corporation 
commission  has  already  proved  of  great  assistance  in  hear¬ 
ing  complaints  and  showing  how  groundless  most  of  them 
are.  Mr.  Lincoln  Reerbower,  Enid,  remarked  that  accord¬ 
ing  to  his  experience  the  cure  for  antagonism  is  to  be 
found  in  publicity.  The  watt-hour  meter  should  be  so  ex¬ 
plained  as  to  be  understood  by  the  public.  Mr.  L.  A. 


Pritchett,  Marlow,  stated  that  the  public  should  be  kept 
fully  posted  as  to  developments  in  high  efficiency  lamps. 
Mr.  ).  C.  Chalfant,  Claremore,  described  an  effective  dis¬ 
play  wherein  two  meters  were  arranged  to  show  that  a 
carbon  lamp  consumes  three  times  as  much  energy  as  a 
tungsten  lamp  for  the  same  number  of  candle-power-hours. 

“The  Relation  of  the  Central  Station  to  the  Customer 
Through  the  Meter”  was  the  title  of  a  paper  by  Mr.  E.  J. 
Mackay,  East  Pittsburgh,  Pa.,  in  which  the  characteristics 
of  various  types  of  watt-hour  meters  were  outlined.  The 
discussion  on  this  paper  was  confined  to  the  expression  of 
opinions  by  Messrs.  L.  Beerbower,  V.  H.  Francis,  E.  J. 
Meyer,  F.  H.  Tidman,  N.  R.  Gascho,  S.  \V.  Barnes,  H.  V. 
Bozell  and  C.  S.  Dawley  as  to  the  proper  location  of  a 
meter  in  a  residence,  the  opinions  being  about  equally 
divided  as  to  the  permissibility  of  placing  the  meter  on  the 
porch. 

Prof.  R.  E.  Chandler,  Stillwater,  presented  a  paper  on 
“Crude  Oil  as  a  Fuel  in  Place  of  Coal.”  It  was  shown 
that  with  coal  at  $4  per  ton  and  oil  at  83  cents  per  barrel, 
the  cost  of  evaporating  a  pound  of  water  with  coal  is 
0.03  cent  and  with  oil  is  0.02  cent.  In  addition  to  saving 
in  fuel  cost  there  would  be  a  saving  in  labor  cost. 

The  discussion  was  participated  in  by  Messrs.  V.  H. 
Francis,  F.  H.  Tidman,  C.  S.  Dawley,  C.  G.  Johnson, 
L.  Beerbower,  George  W.  Knox  and  W.  R.  Molinard,  Mr. 
Knox  and  Mr.  Molinard  outlining  their  experiences  with 
oil  as  fuel. 

A  paper  entitled  “Necessities  for  Standardization  of 
Equipment”  was  read  by  Mr.  C.  W.  Day,  Oklahoma  City, 
and  discussed  briefly  by  Messrs.  H.  V.  Bozell,  F.  J.  Meyer, 
W.  F.  Barnes,  D.  R.  Perlweler  and  N.  R.  Gascho. 

In  a  paper  on  “Gas  Engines,”  Mr.  Paul  M.  Galloway, 
Tulsa,  described  the  two-stroke  cycle  Rathbun  gas  engine. 
The  author  claimed  that  all  central  stations  interested  in 
fuel  economy  should  investigate  the  gas  engine.  Mr.  L.  A. 
Prichett  outlined  his  experience  with  oil  engines  at  Mar¬ 
low,  and  Mr.  C.  S.  Dawley  his  experience  with  gas  engines 
at  Okmulgee,  showing  that  these  engines  are  not  as  reliable 
as  steam  engines,  although  their  operation  is  satisfactory. 

Hon.  J.  E.  Love,  chairman  of  the  Oklahoma  State  Cor¬ 
poration  Commission,  delivered  an  address  in  which  he  asked 
for  healthy  co-operation  with  the  public  service  corpora¬ 
tion  of  the  State  for  the  benefit  of  all  persons  concerned. 

.■\  paper  on  the  “Operation  and  Efficiency  of  Tungsten 
Lamps”  was  read  by  Mr.  C.  E.  Lahman,  Vinta.  The 
author  presented  arguments  to  show  that  for  street  light¬ 
ing  purposes  the  250-watt  tungsten  lamp  is  more  effective 
than  the  425-watt  arc  lamp  largely  on  account  of  the 
greater  glare  of  the  latter.  It  was  brought  out  in  the  dis¬ 
cussion  that  the  town  of  Vinta  formerly  paid  $35®  per 
month  for  arc  lamps  while  it  pays  only  $265  per  month 
for  incandescent  lamps. 

“Why  the  Municipal  Plant  Is  Not  as  a  Rule,  and  How  It 
Could  Re  Made,  a  Success”  was  the  title  of  a  paper  by 
Mr.  V.  H.  Francis,  Kingfisher.  He  attributed  the  lack  of 
success  to  the  fact  that  the  direct  responsibility  for  failure 
does  not  lie  with  any  one  man  and  no  one  man  is  affected 
materially  financially  or  otherwise  if  the  plant  is  not  a 
success,  hence  a  lax  and  indifferent  spirit  exists.  Success 
can  be  obtained  by  placing  the  plant  in  direct  charge  of 
one  man  paid  a  good  salary  and  given  a  percentage  of  the 
net  profits.  It  was  the  consensus  of  opinion  of  those  who 
participated  in  the  discussion  which  followed  that  the 
rules  governing  the  reporting,  accounting  systems  and 
general  rules  for  a  municipal  plant  should  be  the  same  as 
for  privately  owned  property.  It  was  forcibly  brought  out 
that  quite  often  accounts  are  juggled,  not  intentionally,  by 
taking  money  from,  say,  the  water  department,  and  putting 
into  it  the  electric  account,  or  the  reverse,  until  the 
municipal  plant  quite  often  does  not  know  really  whether 
money  is  being  made  or  lost. 

Mr.  H.  H.  Stephens,  El  Reno,  presented  a  paper  entitled 
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"Tlie  Economical  Operation  of  Small  Central  Stations,”  in 
which  it  was  emphasized  that  economies  can  be  attained 
only  by  constant  attention  to  the  details  of  saving  and  re¬ 
pair  and  improvement  that  can  be  noted  by  the  fireman,  the 
engineer,  the  superintendent,  the  office  force  and  the 
manager. 

Secretary-treasurer  H.  V.  Bozell  reported  that  in  Octo¬ 
ber,  1911,  there  were  eight  “Class  A,”  five  "Class  B”  and 
three  associate  members,  while  in  May,  1912,  there  are 
forty  "Class  A,”  thirty  "Class  B”  and  twenty  associate 
members. 

rhe  following  officers  were  elected  for  the  ensuing  year: 
Mr.  F.  \V.  Caldwell,  Shawnee,  president;  Mr.  F.  E.  Bow¬ 
man,  Ada,  vice-president ;  ProE  H.  V.  Bozell,  Norman, 
secretary-treasurer;  Messrs.  J.  A.  Freeman  and  C.  S. 
Dawley,  directors. 

.\mong  the  entertainment  features  were  a  smoker  at 
Belle  Isle  and  a  banquet  at  the  Lee  Huckins  Hotel.  The 
attendance  at  the  convention  reached  ninety,  which  was 
considered  excellent  in  view  of  the  fact  that  the  association 
covers  a  territory  in  which  there  are  fewer  than  125  gas, 
electric  and  street  railway  companies. 


ARKANSAS  ASSOCIATION  CONVENTION. 

The  fifth  annual  convention  of  the  Arkansas  Association 
of  Public  Utility  Operators  met  at  the  Marion  Hotel,  in 
Little  Rock,  May  20,  21  and  22.  With  ideal  summer 
weather,  most  of  the  delegates  were  present  early  on  the 
first  day.  The  regular  program  consisted  of  routine  busi¬ 
ness  and  reports  and  the  address  of  President  J.  M.  Hewitt, 
of  Mariana.  His  prediction  of  a  record-breaking  attendance 
was  amply  fulfilled  the  last  two  days  of  the  session.  On 
Monday  afternoon  Mr.  W.  H.  W'alkup,  of  Batesville.  read 
an  excellent  paper  on  “Troubles  and  Their  Remedies,”  with 
special  reference  to  the  operation  of  medium  and  small¬ 
sized  plants.  He  finds  that  the  solutions  of  plant  troubles 
fall  on  one  man,  the  superintendent,  whose  resourcefulness 
and  ingenuity  are  often  severely  taxed.  He  mentioned  a 
number  of  improvements  in  ways  and  means  of  boiler  and 
engine  operating  so  as  to  cut  out  as  far  as  possible  all 
waste.  By  using  a  tally-counter  to  record  each  barrow  of 
coal  and  a  water  meter  on  the  boiler-feed  line  he  keeps 
continual  watch  of  boiler  efficiency.  After  he  had  described 
a  number  of  “troubles”  and  their  remedies  his  paper  was 
discussed  by  several  members.  The  general  opinion  was 
that  water-supply  service  has  many  more  troubles  than 
electric  service. 

Prof.  W.  M.  Gladson,  of  the  University  of  Arkansas, 
then  read  a  paper  on  the  “Uses  of  Electricity.”  He  men¬ 
tioned  briefly  the  early  history  of  the  knowledge  of  elec¬ 
tricity,  tracing  its  progress  down  to  present  uses.  Professor 
Gladson  called  attention  to  the  rapidly  increasing  use  of 
electricity  in  railroading,  mining,  machine  shops  and  manu¬ 
facturing  industries.  The  great  industrial  advance  of  the 
Southern  States  is  largely  due  to  their  hydroelectric  devel¬ 
opments  of  the  past  fifteen  or  twenty  years.  He  noted  the 
extensive  electrochemical  industries,  such  as  the  refining 
and  separating  of  copper,  aluminum,  gold,  silver,  etc.,  and 
also  the  production  of  ozone  and  nitric  acid.  The  electric 
furnace  is  especially  useful  where  electricity  is  cheap  and 
coal  dear.  The  effect  on  city  and  country  life  of  the  tele¬ 
phone  and  trolley  car  has  been  very  beneficial,  helping  to 
make  tenement  houses  entirely  unnecessary.  The  applica¬ 
tion  of  electricity  to  farming  operations  is  opening  new 
markets  for  energy,  while  the  countless  heating  devices 
for  domestic  and  commercial  use  have  provided  “day  loads” 
undreamed  of  twenty  years  ago. 

This  most  instructive  paper  closed  with  a  review  of  the 
inefficiency  of  steam  generation  of  power  and  the  desira¬ 
bility  of  greater  water-power  development,  both  for  the 
conservation  of  fuel  and  the  checking  of  floods.  The  re- 
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mainder  of  Monday  afternoon  was  devoted  to  general  dis¬ 
cussion  of  various  subjects. 

Mr.  B.  C.  Fowles,  of  Pine  Bluff,  opened  the  subject  of 
"Lamp  Sales.”  He  believes  it  the  best  policy  to  sell  lamps 
at  cost,  thereby  keeping  control  of  sales.  If  lamp  sales 
are  left  to  supply  dealers,  they  have  no  motive  to  try  to 
persuade  customers  to  buy  larger  size  lamps  except  the 
profit  on  the  sale,  and  the  consumers  get  their  sockets  filled 
in  many  cases  with  the  smallest  size  available. 

Mr.  Patterson,  of  Fort  Smith,  discussed  methods  of 
promoting  the  sale  of  energy  for  motor  service.  His  com¬ 
pany  installs  motors  on  trial  which,  if  satisfactory,  are 
paid  for  on  thirty,  sixty  and  ninety-day  payments.  He  was 
opposed  to  renting  motors  because  a  renter  will  not  take 
the  care  of  and  have  the  interest  in  an  article  that  an 
owner  will.  Several  members  discussed  plans  of  special 
house-wiring  campaigns,  all  believing  that  they  are  very 
desirable.  Mr.  A.  E.  Smith,  of  Little  Rock,  told  of  the 
good  results  accomplished  by  the  Electric  Club  of  Little 
Rock.  This  club  is  composed  of  all  who  are  interested  in 
electrical  lines  and  meets  during  lunch  hour  once  or  twice 
per  month.  Better  co-operation  with  the  company’s  policies 
has  been  noticed  since  the  organization  of  the  club. 

TUESDAY  SESSION. 

On  Tuesday  morning  Mr.  T.  A.  McDowell,  of  the  West- 
inghouse  Electric  &  Manufacturing  Company,  read  a  very 
comprehensive  paper  on  “Metering  and  the  Equipment  of 
Central-Station  Laboratories.”  He  outlined  the  necessary 
characteristics  of  direct-current  and  alternating-current 
watt-hour  meters  and  the  several  forms  of  primary  and 
secondary  standards  for  checking  meters.  The  interval  be¬ 
tween  periodic  tests  of  watt-hour  meters  should  be  decided 
by  the  value  of  results  obtained,  but  should  not  ordinarily 
be  longer  than  two  years  on  alternating-current  meters. 

In  the  discussion  Mr.  D.  A.  Hegarty,  of  New  Orleans, 
related  his  experience  with  an  ordinance  requiring  the  city 
inspector’s  seal  on  each  meter  installed.  He  thought  this 
requirement  worked  an  unnecessary  hardship  on  both  the 
inspector  and  the  company  and  considered  a  “test  on  re¬ 
quest”  in  the  inspector’s  presence  all  that  is  necessary.  Mr. 
McDowell  then  led  a  short  discussion  of  various  types  of 
lightning  arresters. 

The  secretary  read  a  paper  on  “Water-Power  in  Ar¬ 
kansas,”  prepared  by  Mr.  E.  C.  Bellamy,  of  Mammoth 
Springs,  who  was  unable  to  be  present.  This  paper  de¬ 
scribed  the  Mammoth  Springs  hydroelectric  development 
and  36-mile  transmission  line,  the  first  steel  tower  line  in 
Arkansas.  It  also  called  attention  to  the  fact  that  there 
are  a  number  of  rivers  in  the  State  which  have  excellent 
power  sites.  The  conservation  policy  which  withholds 
water-power  from  development  was  emphatically  con¬ 
demned. 

Mr.  V.  A.  Haiti  then  read  a  paper  on  “The  Establish¬ 
ment  of  Day  Service,”  prepared  by  Mr.  H.  J.  Mauger,  of 
the  General  Electric  Company.  This  paper  considered  the 
case  of  plants  in  cities  of  less  than  5000.  The  author  stated 
that  if  TOO  electric  irons  can  be  sold  in  the  town  the  extra 
revenue  will  meet  the  expense  of  the  “day  service”  and  then 
fans  and  small  motors  and  heating  devices  will  still  further 
add  to  the  profits.  In  many  towns  the  city  water  pumping 
and  much  refrigeration  can  be  carried.  By  proper  person¬ 
ality  and  management  of  a  lighting  company  a  revenue  of 
$3  to  $5  per  capita  per  annum  can  be  raised  to  $10  or  $15. 

This  paper  was  follow’ed  by  a  very  spirited  discussion  of 
day  loads  lasting  the  remainder  of  the  afternoon.  Cooking 
stoves  constructed  on  the  “fireless”  plan  were  strongly  in¬ 
dorsed.  as  w'ere  ahso  electric  incubators. 

WEDNESDAY  SESSION. 

On  Wednesday  Mr.  A.  E.  Smith,  of  Little  Rock,  read  a 
very  pithy  paper  on  “Sale  and  Uses  of  Electric-Heating 
Appliances.”  He  favored  putting  them  out  on  trial  and 
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collecting  partial  payments  monthly  if  satisfactory.  The 
salesman  or  .solicitor  should  not  talk  “watts”  to  the  cus¬ 
tomer,  but  should  express  in  cents  per  day  the  average 
expense  of  using  any  device.  The  central-station  men 
should  have  first-hand  information  on  the  use  of  the  ap¬ 
pliances  sold  and  should  always  have  a  well-selected  line 
in  their  exhibit  room. 

•Mr.  (iillette,  of  Fort  Smith,  reported  great  success  in 
placing  irons  in  use  by  having  a  department  store  sell  the 
irons  from  a  consignment  stock.  Mr.  McClendon,  of 
I''ayetteville,  said  that  a  woman  .solicitor  placed  482  irons 
among  780  customers  on  his  lines.  Mr.  F.  N,  Jewett  stated 
that  the  assertion  is  made  that  the  Saving  in  shoes  in  using 
the  electric  iron  is  greater  than  the  saving  in  the  electric 
bill  even  if  gas  can  be  had  free  of  expense.  He  also  men¬ 
tioned  the  fact  that  a  roast  of  beef  weighing  8  lb.  shrinks 
to  about  5  lb.  in  a  gas  oven,  while  in  the  electric  oven  the 
shrinkage  is  almost  nothing.  Mr.  Hewitt,  of  Mariana, 
stated  that  his  company  gives  some  electric-heated  device  as 
a  wedding  present  to  each  newly  married  couple. 

Mr.  F.  N.  Jewett,  of  the  Wagner  Electric  &  Manu¬ 
facturing  Company,  then  distributed  copies  of  and  read  a 
paper  entitled  “Unity  Power  h'actor  Motors  as  Related  to 
Single-Phase  Versus  Polyphase  Distribution.” 

The  motor  described  by  the  author  is  a  squirrel-cage 
induction  machine  provided  with  an  extra  winding  on  both 
the  rotor  and  the  stator.  The  added  stator  winding  acts 
as  a  source  of  emf  for  the  added  rotor  winding,  to  which 
it  is  connected  by  means  of  brushes  on  a  commutator. 
The  machine  operates  simultaneously  as  an  overexcited 
compen.satcd  series  motor  and  an  ordinary  single-phase 
induction  motor.  By  proper  overexcitation  of  the  series 
•  element  the  wattless  exciting  current  for  the  induction 
element  is  neutralized  and  the  power-factor  reaches  unity. 
I'he  speed  torque  curve  of  the  machine  is  mainly  com¬ 
posed  of  two  torques.  1  he  one  is  due  to  the  interaction  of 
the  commuted  and  the  .squirrel-cage  windings  in  the  main 
axis  with  the  commuted  winding  in  the  auxiliary  axis;  this 
torque  is  large  at  starting  and  diminishes  with  increasing 
.st)eed.  The  other  is  due  to  the  interaction  of  the  main 
stator  winding  and  the  squirrel-cage  winding;  this  torque 
is  nil  at  starting,  but  increases  very  rapidly  beyond  a 
certain  speed.  The  net  result  is  a  speed  torque  curve  which 
in  the  main  is  a  rising  one.  reaching  a  maximum  just  be¬ 
low  synchronous  speed,  and  becoming  nil,  or  nearly  so,  just 
above  synchronism. 

Mr.  M.  Q.  Woodward,  of  Pine  Bluff,  then  presented  a 
most  complete  paper  on  “Ornamental  Street  Lighting,” 
closing  with  a  de.scription  of  the  posts  and  the  methods  of 
selling  them  u.sed  in  Pine  Bluff.  This  company  closed  its 
campaign  with  a  monster  “White  Way  Day”  celebration, 
when  energy  was  turned  on  122  posts  along  Main  Street. 
The  posts  are  made  of  iron  pipe  and  each  post  carries  four 
60-watt  tungsten  lamps  in  i6-in.  opal  balls.  Mr.  B.  C. 
h'owles,  manager  of  the  company,  thinks  that  the  installing 
of  the  “White  Way”  has  increased  the  popularity  of  the 
company  more  than  any  other  thing  which  could  have  been 
done.  Incidentally,  the  monthly  payments  during  the  first 
year  cover  the  cost  of  poles  and  energy  at  approximately 
75  cents  per  kw-hr.  After  the  first  year  only  the  amount 
to  cover  cost  of  energy  is  collected. 

The  convention  went  into  executive  session  and  elected 
the  following  officers  for  the  ensuing  year:  Mr.  J.  W. 
McClendon,  Fayetteville,  president;  Mr.  W,  C.  Maguire, 
-Vrkadelphia,  first  vice-president;  Mr,  J.  F.  Christy,  Jones¬ 
boro.  second  vice-president;  Mr.  E.  Main,  Hot  Springs, 
third  vice-president;  Mr.  W.  J.  Thorpe,  Little  Rock,  secre¬ 
tary-treasurer. 

The  chief  entertainment  feature  of  the  convention  was 
a  banquet  given  by  the  “Class  B”  members  on  Tuesday 
night  at  the  Marion  Hotel.  Mr.  C.  J.  Griffith,  general 
manager  Little  Rock  Railway  &  Electric  Company,  pre¬ 
sided  as  toastmaster. 


GROUNDING  TRANSFORMER  SECONDARIES. 


A  recent  decision  of  the  New  Jersey  Board  of  Public 
Utility  Commissioners  upholding  the  practice  of  grounding 
transformer  secondaries  is  of  considerable  interest  and 
importance.  Briefly,  a  complaint  was  filed  with  the  com¬ 
mission  alleging  that  the  practice  of  the  Public  Service 
Electric  Company  in  the  Hoboken-Jersey  City  district  re¬ 
quiring  the  interior  grounding  of  transformer  secondaries 
to  water  pipes  was  burdensome  and  unreasonable.  The 
complainants  .set  forth  that  permission  to  make  such  ground 
connections  in  this  district  could  not  be  obtained,  owing  to 
the  objections  advanced  by  the  Hackensack  Water  Com¬ 
pany  and  the  Board  of  Street  and  Water  Conwnissioners  of 
Jersey  City.  The  complainants  also  set  forth  that  the  ex¬ 
terior  grounding  of  .secondaries  at  the  transformers  was 
adequate  and  sufficient.  In  view  of  the  fact  that  the  com¬ 
plainants  raised  questions  affecting  the  general  practices  of 
the  defendant  company  and  having  also  a  bearing  on  the 
protection  of  its  consumers  and  their  property,  the  com¬ 
mission  employed  Prof.  Malcolm  MacLaren.  of  Princeton 
University,  to  investigate  thoroughly  the  situation  and 
submit  a  report. 

Professor  MacLaren  submitted  a  very  full  report  under 
date  of  March  30,  in  which  he  recommended  the  grounding 
of  transformer  secondaries  in  all  cases  where  the  potential 
does  not  exceed  250  volts.  He  also  recommended  that 
ground  connections  be  made  to  water  pipes  whenever 
these  are  available,  and  that  in  all  other  cases  continuous 
ground  wires  be  employed,  grounded  at  frecpient  intervals. 
The  rules  and  practices  of  the  Public  Service  Electric 
Company  were  declared  to  be  satisfactory.  After  review¬ 
ing  some  of  the  well-known  arguments  for  and  against  the 
practice  of  grounding.  Professor  MacLaren  referred  to  a 
few  cases  of  accident  in  which  injury  or  death  resulted 
from  electric  shock.  In  one  instance  a  horse  was  killed 
by  a  shock  directly  traceable  to  the  leakage  of  current 
between  faultily  connected  ground  wires  which  were  con¬ 
nected  to  pipes  driven  a  few  feet  into  the  ground.  This 
could  have  been  prevented  by  proper  methods  of  grounding. 
Another  well-known  case  was  the  fatal  accident  to  two  men 
in  the  Fulham  Public  Baths  of  London  in  1902.  In  this  in¬ 
stance  the  victims  received  shocks  by  touching  the  metal 
sheathing  which  surrounded  the  lighting  currents.  Although 
the  transformer  secondaries  in  this  case  were  properly 
grounded  to  the  water  pipe.s,  the  sheathing  was  not 
grounded.  I  he  voltage  at  which  the  shocks  were  received, 
however,  was  double  that  usually  employed  in  lighting 
circuits  in  this  country.  The  author  of  the  report  points 
out  that  this  appears  to  be  the  last  fatal  accident  in  Eng¬ 
land  from  such  causes,  which  is  really  remarkable  in  view 
of  the  relatively  high  voltage  used  on  the  lamps.  This 
experience  forms  a  very  strong  argument  in  favor  of 
grounding,  because  the  majority  of  English  lighting  sys¬ 
tems  have  employed  grounded  circuits,  with  either  direct- 
current  or  alternating-current  service. 

Professor  MacLaren  also  pointed  out  that  the  consensus 
of  authoritative  engineering  opinion  is  now  unquestionably 
in  favor  of  grounding.  In  case  water  pipes  or  mains  are 
not  available,  the  continuous  ground  wire  method  is 
recommended.  The  practice  of  grounding  transformer 
secondaries  inside  of  the  customers’  premises  provides  addi¬ 
tional  safety,  in  case  a  high-voltage  wire  should  fall  on 
one  of  the  secondary  circuits,  compared  with  the  plan  of 
grounding  at  the  transformer;  and  in  the  frequent  cases 
where  several  customers  are  supplied  from  a  single  trans¬ 
former  the  plurality  of  ground  connections  is  a  still  further 
safeguard. 

In  the  report  prepared  by  the  board  reference  is  made  to 
the  meeting  of  the  electrical  committee  of  the  National 
Fire  Protection  Association  on  March  27,  at  which  time  it 
was  voted  to  recommend  a  code  regulation  providing  that 
transformer  secondaries  must  be  grounded  whenever  the 
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maxinmni  difference  of  potential  between  the  grounded 
point  and  any  other  point  in  the  circuit  does  not  exceed  150 
volts;  the  ground  connection  must  be  at  the  transformers 
or  at  the  individual  service,  and  private  companies  and 
municipal  departments  in  charge  of  w^ater-works  are  recom¬ 
mended  to  allow  the  attaching  of  ground  wires  to  their 
piping  systems,  without  fear  of  harmful  results.  At  a 
hearing  on  May  10  assurances  w'ere  received  from  the 
Hackensack  Water  Company  and  the  Board  of  Street  and 
Water  Commissioners  of  Jersey  City  that  the  inside  ground¬ 
ing  of  secondaries  to  water  pipes  would  thereafter  be  per¬ 
mitted.  Following  the  receipt  of  this  assurance  the  specific 
complaints  of  Messrs.  McBride  and  Meyer  were  dismissed. 

The  Public  Service  Electric  Company  has  agreed  to  in¬ 
stall  ground  connections  to  water  pipes  in  old  wiring  in¬ 
stallations  at  its  own  expense,  but  in  new  installations  the 
cost  of  inside  ground  wires  shall  be  borne  by  the  con¬ 
sumers.  The  chief  inspector  of  utilities,  for  the  board, 
agreed  with  the  recommendation  made  by  Professor 
MacLareu  that  transformer  secondaries  should  be  grounded 
in  all  cases  where  the  potential  does  not  exceed  250  volts, 
and  that  ground  connection  should  be  made  to  watermains 
wherever  practicable,  or,  in  the  alternate  case,  to  continuous 
ground  wires.  A  formal  order  issued  by  the  board  under 
date  of  March  17  directs  the  Public  Service  Electric  Com¬ 
pany  to  proceed  in  the  Hoboken-Jersey  City  district  with 
the  work  of  grounding  transformer  secondaries  in  all  exist¬ 
ing  installations  and  to  have  its  work  completed  not  later 
than  June  i,  1914. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW  YORK  COMMISSION,  SECOND  DISTRICT. 

The  Public  Service  Commission  for  the  Second  District 
has  received  a  complaint  from  the  Board  of  Trustees  of  the 
village  of  Monticello  directed  against  the  Murray  Electric 
Light  &  Power  Company,  of  that  village.  During  the 
past  year  the  village  has  paid  $17.50  for  each  32-cp  lamp 
used  for  street  lighting.  The  company  asks  for  a  con¬ 
tinuance  of  the  price  now  being  paid,  but  the  village  in  its 
proposition  to  the  company  offers  to  pay  $15  per  year  for 
each  lamp,  on  a  five-year  contract.  The  company  has  de¬ 
clined  to  accept  this  offer.  At  a  special  village  election 
held  on  April  30  the  proposition  to  pay  $17.50  per  lamp  was 
defeated  and  a  proposition  that  the  price  shall  not  exceed 
$15  per  year  was  carried.  After  the  election  the  company 
served  notice  upon  the  village  that  inasmuch  as  it  was 
losing  money  ou  the  service  at  $17.50  per  year,  the  price 
after  May  4  would  be  at  the  rate  of  $24  per  year.  The 
commission  is  asked  to  make  an  investigation  and  to  fix  a 
reasonable  rate.  The  complaint  has  been  served  upon  the 
company  and  an  answer  required  within  ten  days. 

The  commission  has  denied  the  application  of  the  Red 
Hook  Light  &  Power  Company  for  a  rehearing  on  the 
order  directing  it  so  to  construct  its  lines  in  the  town  of 
Germantown.  Columbia  County,  that  electric  service  may 
be  provided  for  Christ  Lutheran  Church,  as  was  agreed  by 
the  company  when  it  secured  its  franchise  from  the  town. 
The  company  is  ordered  to  proceed  with  the  installation  as 
required  by  the  commission. 

MARYI..\NU  COMMISSION. 

The  Public  Service  Commission  was  petitioned  last  week 
by  the  Postal  Telegraph  Company  for  a  hearing  on  its 
complaint  against  the  Chesapeake  &  Potomac  Telephone 
Company,  alleging  discrimination  in  favor  of  the  Western 
Union  Telegraph  Company.  When  the  telephone  sub- 
.scribers  call  for  a  telegraph  company  they  are  connected 
with  the  Western  Union,  which  is  controlled  by  the  same 
interests  that  control  the  telephone  company.  The  last 
company  contends  that  “telegraph"  is  the  code  word  for 


Western  Union,  while  that  of  its  competitor  is  “Postal.” 
Therefore  when  a  telegraph  company  is  called  for  the 
Western  Union  gets  the  call.  The  Postal  Company  holds 
that  the  telephone  company  has  no  right  to  use  the  code 
word  “telegraph"  in  this  sense,  and  that  when  calls  are 
made  in  this  way  the  telephone  company  should  be  obliged 
to  ask  which  company  is  wanted. 

The  acquisition  of  the  Baltimore  County  Electric  Com¬ 
pany  by  the  Consolidated  Gas,  Electric  Light  &  Power 
Company,  permission  for  which  was  granted  last  week  by 
the  commission,  gives  the  Consolidated  practical  control  of 
all  of  the  electric  plants  in  the  vicinity  of  Baltimore  with' 
the  exception  of  the  Patapsco  Electric  Light  &  Power 
Company,  which  is  owned  by  Mr.  Victor  G.  Bloede.  The 
Consolidated  is  authorized  by  the  order  of  the  commission 
to  buy  from  the  Baltimore  County  Water  &  Electric  Com¬ 
pany  the  3000  shares  of  stock  and  $221,000  of  the  first- 
mortgage  5  per  cent  bonds  of  the  Baltimore  County  Electric 
Company  which  it  acquired  last  April.  The  par  value  of 
the  stock  is  50,  and  the  Consolidated  is  to  buy  it  at  par, 
as  well  as  the  bonds,  the  total  cost  of  acquiring  the  com¬ 
pany  being  $371,000. 

NEW  JERSEY  COMMISSION. 

The  Board  of  Public  Utility  Commissioners  recently  en¬ 
tered  its  decision  and  order  disposing  of  the  petition  of 
the  Farmers’  Telephone  Company,  which  serves  Borden- 
town  and  vicinity,  asking  for  authority  to  increase  rates, 
rhe  order  directs  the  company  to  submit  within  six  months 
a  new  proposed  schedule,  based  on  proper  consideration  of 
all  the  facts  concerning  the  company’s  plant  and  the  cost 
of  operation,  accompanied  by  full  statistical  data  and  a 
detailed  inventory  and  appraisal.  Pending  the  formation 
by  the  board  of  a  standard  form  of  accounts  for  telephone 
utilities,  the  Farmers’  company  is  ordered  to  deduct  from 
the  cost  of  plant  and  equipment  any  item  of  property  here¬ 
after  abandoned  or  replaced,  less  the  salvage,  if  any.  The 
company  is  also  directed  to  overhaul  its  account  known  as 
“notes  and  accounts  receivable,”  and  to  write  off  promptly 
all  bad  debts,  making  equal  deductions  from  surplus  or 
profit  and  loss  accounts.  Furthermore,  the  company  is 
ordered  to  charge  to  repairs  only  such  outlay-  as  may  be 
necessary  to  keep  the  plant  in  fair  operating  condition. 

The  commission  has  dismissed  the  complaints  of  Joseph 
McBride,  of  Hoboken,  N.  J.,  and  Fernando  W.  Meyer,  of 
New  York  City,  alleging  that  the  regulations  of  the  Public 
Service  Electric  Company  of  New  Jersey  requiring  trans¬ 
former  secondaries  to  be  grounded  inside  of  individual  con¬ 
sumers’  premises  are  unreasonable.  Messrs.  McBride  and 
Meyer  complained  that  the  provision  for  interior  grounding 
placed  an  undue  burden  of  cost  on  the  consumer  and  added 
no  substantial  degree  of  protection  over  exterior  grounding 
at  the  transformer.  The  commission  engaged  Prof. 
Malcolm  MacLaren,  of  Princeton  University,  to  make  a 
full  investigation  and  report  upon  the  matter  of  grounding 
transformer  secondaries.  As  noted  elsewhere.  Prof. 
MacLaren  recommended  grounding  the  secondary  circuits 
in  all  cases  where  the  potential  does  not  exceed  250  volts, 
and  in  general  indorsed  the  rules  and  practices  of  the 
Public  Service  company.  The  commission  also  ordered 
the  company  to  proceed  with  all  practical  diligence  to 
ground  transformer  secondaries  in  existing  installations  in 
the  Hoboken-Jersey  City  district,  and  to  complete  this 
work  not  later  than  June  i,  1914. 

WISCONSIN  COMMISSION. 

Upon  complaint  that  the  service  rendered  by  the  Clifton 
Light  &  Power  Company  was  insufficient  and  unsatisfac¬ 
tory,  the  commission,  after  a  test  and  an  investigation,  has 
ordered  the  defendant  company  to  make  certain  specified 
improvements  in  plant  and  distribution  system,  to  furnish 
a  more  efficient  street-lighting  service  and  to  comply  more 
rigidly  with  the  commission’s  rules  relating  to  service. 
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Current  News  and  Notes 

Pratt  Institute  Exhihit. — An  exhibit  of  work  done  by 
students  of  Pratt  Institute.  Brooklyn,  will  be  held  on  June 
15,  17  and  18.  This  exhibit  will  be  open  to  the  public. 

♦  ♦  * 

CuM.viiNs  Tariff  Amendment  Defeated  in  Senate. — 
riie  substitute  bill  offered  by  Senator  Cummins,  of  Iowa, 
as  an  amendment  to  the  Underwood  metal  schedule  bill 
passed  by  the  House  was  rejected  by  the  Senate  on  May  28 
by  a  vote  of  60  to  12.  Mr.  Cummins’  amendment  proposed 
free  iron  ore  and  made  a  reduction  on  metals  and  products 
from  35  per  cent  downward. 

*  *  * 

Company  .Section  X.  E.  L.  Memhership. — By  the  re¬ 
cently  revised  constitution  of  the  Commonwealth  Edison 
Company  Section  of  the  X.  E.  L.  membership  in  the 
.section  is  limited  to  employees  of  the  company  who  are 
Class  B  members  of  the  national  association,  other  Class  B 
members  who  are  vouched  for  by  an  executive  officer  of  the 
company,  and  Class  E  members  of  purely  local  business 
affiliations  who  may  have  intimate  business  relations  with 
the  company. 

*  ♦  ♦ 

Comparison  of  Electric  and  Compressed-Air  Mine 
Hoists. — The  Denver  Section  of  the  American  Society  of 
Mechanical  Engineers,  organized  as  the  Colorado  Scientific 
Society,  will  meet  in  the  society’s  rooms  in  the  Boston 
Building,  Denver,  May  25,  to  discuss  the  subject  of  mine 
hoisting  by  electric  motors  compared  with  the  compressed- 
air  method  used  at  Butte,  Mont.  Papers  will  be  read  by 
Messrs.  C.  V.  Nordberg,  Butte,  Mont. ;  Lyman  P.  Ham¬ 
mond,  Central  Colorado  Power  Company,  Denver;  F.  P. 
Wood,  Arkansas  Valley  Railway,  Light  &  Power  Company, 
Cripple  Creek,  Col.,  and  W’.  H.  Staver,  superintendent 
Liberty  Bell  Gold  Mining  Company,  Telluride,  Col.  Mr. 
Frank  E.  Shepard,  of  Denver,  is  chairman  of  the  engineers’ 
section  of  the  Colorado  Scientific  Society. 

*  *  * 

Annual  Report  of  the  Nevada  Public  Service  Com¬ 
mission. — The  fourth  annual  report  of  the  Railroad  Com¬ 
mission  of  Nevada,  for  the  year  1911,  has  recently  appeared 
in  print.  This  commission  is  ex  officio  the  Public  Service 
Commission  of  Nevada,  and  embodied  in  the  document  is 
also  the  first  annual  report  of  the  Public  Service  Commis¬ 
sion.  This  will  be  of  considerable  interest  to  those  who  are 
gathering  statistics  on  public  utilities,  inasmuch  as  it  con¬ 
tains  the  annual  reports  of  the  electric,  water  and  gas  utili¬ 
ties  for  the  fiscal  year  ended  June  30,  1911,  the  public 
utility  rates  in  effect  on  Dec.  31,  1911,  service  rules  and 
regulations,  safety  regulations  for  electric  utilities,  rules  of 
practice  before  the  commission  and  the  Public  Service 
Commission  law  of  1911.  The  office  of  the  commission  is 
at  Carson  City,  Nev. 

♦  ♦  ♦ 

Economy  of  Roa.sting  by  Electricity. — Mr.  J.  D.  A. 
Cross,  of  the  Chicago  office  of  the  General  Electric  Com¬ 
pany,  in  addressing  the  League  of  Electrical  Interests  of 
St.  Louis  on  April  30,  dwelt  on  the  improvement  in  electric 
heating  and  cooking  appliances.  Among  other  things,  he 
said  that  electric  roasting  of  meat  presents  one  conspicuous 
economy  over  gas-range  or  coal-stove  cooking  in  that  the 
loss  of  weight  by  evaporation  of  the  juice  is  very  much 
less.  Thus  if  a  5-lb.  roast  shrinks  to  y/2  lb.  by  cooking  in 
a  gas  oven,  but  is  practically  of  the  same  weight  when 
cooked  to  a  turn  in  the  electric  oven,  the  latter  method  is 
the  cheaper,  even  if  the  electricity  consumed  costs  twice  as 
much  as  the  gas.  Mr.  Cross  discussed  the  same  subject 


before  the  Wisconsin  Electrical  Association  at  its  Milwau¬ 
kee  convention  of  last  January. 

*  *  ♦ 

Annual  Report  of  the  Bureau  of  Mines. — The  first 
annual  report  of  the  director  of  the  Bureau  of  Mines  for 
the  fiscal  year  ended  June  30,  1911,  is  now  ready  for  dis¬ 
tribution.  This  report  of  57  pages  covers  the  work  of  the 
bureau  very  thoroughly,  including  the  investigations  and 
analyses  of  fuel  and  the  investigations  of  mine  accidents. 
As  a  part  of  the  latter,  the  bureau  has  studied  the  problem 
of  safeguarding  life  and  property  from  the  dangers  that 
attend  the  use  of  electricity  in  mines.  It  is  considering  the 
feasibility  of  explosion-proof  motors  and  is  investigating 
the  safest  and  most  efficient  types  of  insulation  for  the 
protection  of  miners  and  other  employees  from  electric 
shock,  .\nother  line  of  investigation  relates  to  the  pre¬ 
vention  of  e.xplosions  which  are  caused  by  the  breaking  of 
incandescent  lamps  in  the  presence  of  inflammable  gases. 
♦  ♦  ♦ 

Concentrated  Supply  of  Electricity. — In  an  address 
before  the  City  Club  of  Chicago  on  May  23,  by  Mr.  Samuel 
Insull,  entitled  “Supplying  the  Energy  Requirements  of  the 
Community,”  figures  were  given  to  show  that  the  total  in¬ 
come  of  all  the  public-service  companies  in  Chicago  in 
1911  was  about  $82,000,000.  This  was  produced  with  an 
investment  of  between  $450,000,000  and  $500,000,000. 
Attention  was  called  to  the  striking  result  obtained  on  the 
comparatively  small  investment,  and  here  the  speaker  in¬ 
cluded  all  the  utilities,  as  transportation,  telephone  and  gas, 
as  well  as  electric  service.  About  80  per  cent  of  all  the 
electrical  energy  sold  in  Chicago  comes  from  one  system. 
It  is  economically  wrong  to  have  more  than  one  system,  and 
Mr.  Insull  said  that  it  was  a  mistake  for  the  Sanitary  Dis¬ 
trict  of  Chicago  *0  sell  electrical  energy  in  competition 
with  the  existing  electric  service  company.  He  declared 
that  the  rates  of  the  Commonwealth  Edison  Company  have 
never  been  regulated,  all  reductions  in  rates  having  been 
voluntary;  nevertheless,  the  speaker  said  that  he  was  in 
favor  of  the  regulation  of  public-service  corporations.  In 
concluding  he  said  that  the  members  of  the  City  Club 
should  do  all  in  their  power  to  bring  about  the  lowest  cost 
of  energy  to  the  consumer.  The  way  to  do  this  is  to  insure 
absolute  concentration  of  production. 

*  *  * 

N.  E.  L.  A.  Rate  Research  Bulletin. — The  rate  re¬ 
search  committee  of  the  National  Electric  Light  As.socia- 
tion.  in  collating  and  compiling  the  large  amount  of  data 
which  came  into  its  office  early  in  the  year,  reached  the 
conclusion  that  a  large  part  of  the  data  so  received  had  an 
immediate  value  and  should  be  promptly  given  out  to  the 
member  companies.  On  Jan.  17  the  committee  issued  a 
four-page  mineographed  memorandum  which  it  decided  to 
continue  weekly  as  the  “Rate  Research  Bulletin.”  Starting 
with  a  mailing  list  of  about  thirty  member  company  assist¬ 
ants,  the  bulletin  has  grown  to  six  or  seven  pages,  with  a 
mailing  list  of  about  100,  which  is  the  extreme  limit  under 
the  present  process  of  producing  it.  Its  circulation  would 
be  increased  to  about  300  if  all  the  requests  for  copies 
could  be  considered,  and  at  the  Seattle  convention  the  rate 
research  committee  will  ask  the  executive  committee  for 
authority  to  continue  its  publication,  and  the  bulletin  may 
possibly  be  enlarged  and  perhaps  printed.  In  the  bulletin 
an  attempt  is  made  to  collate  all  electric  rate  information 
with  special  attention  to  new  electric  rates  as  they  are 
adopted  in  the  various  cities.  The  decisions  of  courts  and 
commissions  are  abstracted,  direct  quotation  being  given 
from  important  paragraphs  or  digests.  In  addition  to  this 
a  complete  list  of  the  current  references  relative  to  electric 
rates  and  electric  rate  regulation  is  given  on  the  final  page, 
and  in  the  early  issues  the  principal  references  for  iqio- 
and  1911  were  brought  up  to  date. 
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Safety  Considerations  in  Industrial  Engineering. — 

A  comprehensive  paper  on  this  subject,  sixty-two  pages  in 
length,  was  read  at  the  regular  March  meeting  of  the 
Engineers’  Society  of  Western  Pennsylvania  by  Mr.  David 
S.  Beyer.  The  paper  deals  with  the  use  of  safety  devices 
for  the  protection  of  employees  in  various  industries  and 
contains  material  which  will  be  of  interest  to  electrical  en¬ 
gineers,  managers  and  superintendents. 

*  *  * 

Present  Patent  System  to  Be  Defended. — Mr.  Max 
Zabel,  a  patent  lawyer  of  Chicago  familiar  with  the  elec¬ 
trical  aspect  of  patent  procedure  and  patent  litigation,  will 
give  a  “Defense  of  the  Present  Patent  Situation”  before 
the  Electric  Club  of  Chicago,  of  which  he  is  a  member,  on 
June  13.  The  club  has  listened  to  addresses  advocating 
sweeping  revisions  in  patent  practice  and  will  now  have 
an  opportunity  to  hear  the  other  side  of  the  question. 

*  ♦  * 

Reduction  of  Rates  .\t  Rochester. — The  Rochester 
Railway  &  Light  Company  has  placed  in  effect  a  new  rate 
for  power  service  which  is  equivalent  to  an  average  reduc¬ 
tion  of  6.6  per  cent  or  more  for  all  customers  whose  maxi¬ 
mum  monthly  demand  exceeds  75  kw.  The  new  rate  em¬ 
braces  a  monthly  consumer  charge,  a  monthly  demand 
charge  and  an  energy  consumption  charge.  The  monthly 
consumer  charge  from  April  to  September  inclusive  is 
$127.50,  and  the  demand  charge  is  90  cents  per  kw ;  the  con¬ 
sumer  charge  from  October  to  March  is  $152.50,  and  the 
demand  charge  is  $1.10  per  kw.  The  rate  for  energy  is  i 
cent  per  kw-hr.  flat.  If  bills  rendered  on  or  before  the 
sixth  day  of  any  month  for  service  during  the  preceding 
month  are  not  paid  on  or  before  the  fifteenth,  a  penalty  of 
10  per  cent  of  the  net  bill  will  be  added. 

*  ♦  * 

New  England  Water-Power  Resources. — A  valuable 
publication  entitled  “Water-Power  Resources  of  the  Penob¬ 
scot  River  Basin  of  Maine”  has  been  prepared  by  the 
United  States  Geological  Survey,  in  co-operation  with  the 
Maine  State  Survey  Commission.  The  most  complete 
data  available  concerning  the  general  hydrographic  fea¬ 
tures  of  the  Penobscot  basin,  the  rainfall,  the  flow  of 
streams,  including  floods  and  low  waters,  storage  capacities, 
etc.,  are  among  the  features  of  the  paper.  Facts  con¬ 
cerning  the  developed  water-powers  and  the  industries 
using  them  are  given,  together  with  detailed  information 
regarding  the  locations  and  capacities  of  the  undeveloped 
water-power  privileges  in  the  region.  A  copy  of  the  paper 
may  be  obtained  free  on  application  to  the  director  of  the 
Geological  Survey,  Washington,  D.  C.  The  publication  is 
designated  as  Water-Power  Publication  No.  279. 

*  *  * 

Electric  Lighting  for  New  York’s  “Sane  Fourth.” — 
On  the  evening  of  May  4  a  number  of  the  members  of  the 
committee  appointed  by  Mayor  Gaynor  of  New  York  to 
devise  plans  for  a  safe  and  sane  observance  of  Independ¬ 
ence  Day  inspected  an  electrical  display  on  Riverside  Drive 
from  One  Hundred  and  Sixteenth  to  One  Hundred  and 
Twentieth  Street,  which  had  been  arranged  through  the 
co-operation  of  Park  Commissioner  Stover  of  New  York 
and  Mr.  Arthur  Williams,  of  the  New  York  Edison  Com¬ 
pany,  to  demonstrate  the  feasibility  of  substituting  illumina¬ 
tion  by  electricity  on  the  Fourth  of  July  for  the  fireworks 
used  in  other  years.  Between  4000  and  5000  incandescent 
lamps  covered  with  vari-colored  Japanese  lanterns, 
arranged  in  festoons,  were  suspended  from  the  trees  on 
both  sides  of  the  drive  on  these  blocks  and  also  entwined 
among  the  trees,  giving  the  impression  of  a  gigantic  Christ¬ 
mas  tree  festival.  Then,  to  show  how  the  effect  might  be 
still  further  enhanced  by  the  illumination  of  private  houses, 
a  residence  fronting  on  the  drive  was  also  outlined.  The 
cost  of  wiring  and  lamps  and  lanterns  for  the  four  blocks 
was  $300  and  the  cost  of  the  residential  lighting  just  men¬ 


tioned  was  only  $10.  Energy  was  furnished  without  charge 
by  the  New  York  Edison  Company.  Although  the  occa¬ 
sion  was  marred  somewhat  by  a  short  rainstorm,  the  com¬ 
mittee  was  greatly  impressed  with  the  display,  because  of 
its  beauty,  its  low  cost  and  its  safety  as  compared  with  the 
fireworks  used  in  the  past. 

*  * 

N.  E.  L.  A.  Meterman’s  Handbook. —  The  National  Elec¬ 
tric  Light  Association’s  committee  on  meters  is  preparing 
for  publication  at  the  Seattle  convention  the  “Electrical 
Meterman’s  Handbook,”  which  has  been  compiled  with 
strict  adherence  to  the  view  that  there  is  an  urgent  need 
for  authoritative  action  toward  the  establishment  and 
elucidation  of  standard  modern  electric  meter  practice  and 
the  compilation  of  available  data  in  one  place  for  ready  and 
convenient  use  of  testers  and  metermen.  The  meterman’s 
handbook  is  not  intended  to  supplant  the  meter  code,  which 
is  a  more  technical  and  scientific  work  and  which  does  not 
set  itself  the  task  of  supplying  details  of  operation  and 
testing,  as  is  done  by  the  handbook.  The  latter  is  there¬ 
fore  supplementary  to  the  former  and  completes  the  neces¬ 
sary  bibliography  on  this  subject.  The  N.  E.  L.  A.  will 
publish  this  work  and  issue  it  to  members  at  $2  per  copy 
and  to  non-members  at  $3.  There  will  be  a  discount  on 
quantities.  The  book  contains  about  900  pages,  in  flexible 
cloth  cover,  and  there  are  about  750  illustrations. 

*  *  * 

Unusual  Transportation  Exhibition. — An  interesting 
exhibition  of  pictures,  photographs,  maps  and  drawings 
relating  to  Chicago’s  transportation  problem  is  on  view  in 
the  City  Club  of  Chicago  until  June  8.  The  display  has 
to  do  with  transportation  of  various  kinds — steam-railroad, 
elevated-railway,  surface-railway,  boat  and  other  methods. 
One  room  of  especial  interest  to  electrical  men  is  called  the 
“Pipe  and  Wire  Ways”  room,  and  on  its  walls  are  hung  a 
number  of  maps  showing  the  pipes  and  wires  of  the  public- 
utility  companies  of  Chicago.  On  one  placard  it  is  stated 
that  “enough  money  is  spent  each  year  downtown  in  tear¬ 
ing  up  our  pavements  to  build  a  complete  utility  gallery  in 
one  city  block.”  A  drawing  is  given  to  show  the  network 
of  pipes  and  cables  under  one  street  intersection — that  at 
State  and  Washington  Streets.  In  this  room  also  are 
shown  maps  of  the  transmission,  conduit,  alternating-cur¬ 
rent  distribution  and  direct-current  distribution  systems  of 
the  Commonwealth  Edison  Company.  There  are  also  many 
other  maps  showing  the  underground  structures  of  water, 
sewer,  freight-tunnel,  gas,  steam-heating,  electricity,  fire, 
police  and  burglar  alarm,  street-railway,  telephone,  tele¬ 
graph,  pneumatic-tube  and  other  utilities. 

♦  ♦  ♦ 

Production  of  Slate  and  Mica  in  1911. — Two  advance 
chapters  from  “Mineral  Resources  of  the  United  States,” 
for  1911,  one  discussing  the  slate  industry  in  1911  and  the 
other  the  mica  industry  for  the  same  year,  have  been  is¬ 
sued  by  the  United  States  Geological  Survey.  According 
to  the  report,  the  value  of  the  slate  output  in  this  country 
in  1911  was  $5,728,019,  a  decrease  of  $508,740  compared 
with  1910.  More  than  half  of  the  output,  or  59.9  per  cent, 
came  from  Pennsylvania;  28.37  came  from  Ver¬ 

mont,  and  the  balance  was  produced  in  Maine,  Virginia, 
New  York,  Maryland,  New  Jersey,  Georgia  and  Arkansas 
in  the  order  given.  Demand  for  slate  during  the  year 
was  fair,  but  trade  conditions  were  unsettled  and  prices 
were  lower  than  in  1910.  The  report  on  mica  shows  that 
the  output  in  1911  was  valued  at  $355,804  and  the  imports 
at  $502,163,  the  latter  being  $222,362  less  than  in  1910. 
A  general  discussion  of  production,  consumption,  imports, 
location  of  the  principal  deposits  of  mica,  and  notes  on 
new  deposits  is  contained  in  the  report.  The  most  ex¬ 
tensive  use  of  sheet  mica  is  in  the  manufacture  of  electrical 
apparatus.  The  mineral  is  also  used  in  the  manufacture  of 
wall  paper  and  paints  and  sometimes  as  a  lubricant. 
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Investigation  of  Ontario  Hydro-Electric  Commission 
Methods  by  Xew  York  Legislators. — Last  week  the  Hon. 
Adam  Heck,  chairman  of  the  Hydro- Ellectric  Power  Com¬ 
mission  for  the  Province  of  Ontario,  explained  the  objects 
and  methods  of  the  commission  to  a  delegation  of  New 
^’ork  State  Senators,  who  were  desirous  of  obtaining  data 
on  the  feasibility  of  adapting  the  Ontario  plan  to  New 
^ Ork  State’s  undeveloped  water-powers.  Mr.  Beck  went 
into  exhaustive  detail  on  the  subject  for  the  benefit  of  the 
delegation,  tracing  the  history,  purposes  and  methods  of 
the  commission,  which  sells  energy  at  cost  to  municipalities 
in  the  Province  of  Ontario.  A  comprehensive  account  of 
the  project  can  be  found  in  the  four  issues  of  the  Electrical 
World  for  the  month  of  January,  1912.  Among  those  who 
heard  Mr.  Beck’s  remarks  was  Senator  Patrie,  originator 
of  a  bill  for  conservation  of  water-power  resources  in 
New  York  State,  which  was  defeated  at  the  last  session  of 
the  Legislature,  as  noted  in  these  columns. 

If  if 

d'nE  Ki.ectric  Vehicle  at  Boston. — At  a  meeting  of  the 
Electric  V  ehicle  Club  of  Boston  on  May  22  plans  were 
announced  for  an  outing  and  evening  meeting  on  June  5. 
'I'he  majority  of  the  members  and  guests  will  go  to  the 
outing  at  Braintree  in  electric  vehicles.  Mr.  George  H. 
Jones,  of  the  Commonwealth  Edison  Company,  Chicago, 
who  addressed  the  gathering  briefly,  pointed  out  that  there 
are  now  nearly  as  many  electric  vehicles  in  Chicago  as 
there  are  gasoline  cars.  About  2000  pleasure  vehicles  of 
this  ty])e  and  450  commercial  trucks  are  in  service  or  on 
order  for  early  delivery.  Mr.  C.  M.  Green,  of  the  General 
Electric  Company,  Lynn,  Mass.,  spoke  at  length  upon  the 
development  of  the  mercury  arc  rectifier.  About  10,000  of 
these  devices  are  now'  in  service,  and  last  year  over  8000 
tubes  were  turned  out  at  Lynn.  The  present  maximum  out¬ 
put  of  the  glass  tube  is  about  50  amp.  By  adding  anodes 
and  cooling  artificially,  a  loo-amp  outfit  becomes  com¬ 
mercially  practicable.  The  life  varies  greatly.  Guarantees 
are  for  600  hours,  but  at  least  1200  hours’  life  may  be 
expected,  and  in  some  cases  the  tubes  last  for  several 
thousand  hours’  service. 

*  If  * 

Safety  (Orders  of  Wisconsin  Industrial  Commission. 
— Thirty  general  orders  effective  June  14,  1912,  relating  to 
the  safeguarding  of  machinery  and  elevators,  have  been 
issued  by  the  Industrial  Commission  of  W'^isconsin  to  all 
manufacturers  in  that  State.  These  general  orders  have 
been  published  in  bulletin  form  as  the  first  of  a  monthly 
series  of  bulletins  which  will  be  issued  by  the  commission 
and  sent  to  all  manufacturers  in  W’isconsin.  They  cover, 
first,  sources  of  danger  common  to  all  industries,  and  require 
protection  of  exposed  belts,  gears,  pulleys,  clutches,  etc., 
and.  secondly,  the  use  of  safeguards  in  special  industries, 
such  as  woodworking.  Special  requirements  for  the  opera¬ 
tion  of  various  classes  of  elevators  are  given.  The  com¬ 
mission  was  created  under  the  industrial  commission  law  of 
W’isconsin  in  1911,  with  powers  to  make  investigation  as  to 
what  places  of  employment  are  not  safe  and  to  prescribe 
such  safeguards  and  issue  such  orders  as  will  make  them 
safe.  These  general  orders  were  adopted  by  the  commis¬ 
sion  after  careful  deliberation  by  it  wdth  a  committee  on- 
safety  and  sanitation  which  was  selected  in  1911  from 
various  labor  and  business  interests  in  the  State  of  W’is¬ 
consin  and  appointed  in  part  by  those  interests  and  in  part 
by  the  commission.  This  committee,  after  several  meet¬ 
ings.  drew  up  rules  which  were  submitted  to  the  commis¬ 
sion.  and  the  latter  then  sent  them  to  the  manufacturers 
of  the  State  for  suggestions.  A  public  hearing  was  held 
in  January.  1912,  on  these  rules,  and  valuable  suggestions 
and  criticisms  w’ere  offered.  An  investigation  was  then 
made,  at  the  instance  of  the  committee,  of  certain  industries 
with  which  all  members  were  not  familiar.  After  consid¬ 
eration  of  all  suggestions  and  the  reports  of  the  delegates 
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who  made  the  investigations,  the  revised  rules  were  sub¬ 
mitted  to  the  commission  and  were  adopted  by  it  May  3, 
1912,  as  general  orders.  The  bulletins  are  profusely  illus¬ 
trated  and  give  many  data  on  safety  appliances,  many  of 
which  can  be  constructed  in  nearly  every  manufacturing 
plant  at  small  expense. 

*  ♦  ♦ 

SOCIETY  MEETINGS. 

Convention  of  Municipal  Electricians, — The  Inter¬ 
national  Association  of  Municipal  Electricians  will  hold  its 
annual  convention  at  Peoria,  Ill.,  on  Aug.  26-30,  1912.  The 
secretary  of  the  association  is  Mr.  Clarence  R.  George, 
Houston,  Tex. 

*  *  * 

Los  Angeles  Section.  A.  1.  E.  E. — At  a  meeting  of  the 
Los  Angeles  Section  of  the  American  Institute  of  Electrical 
Engineers  held  on  May  21  Mr.  J.  E.  Macdonald  presented 
a  paper  on  Practical  Joint  Pole  Construction,  which  was 
discussed  by  Messrs.  E.  R.  Northmore,  J.  L.  Ryder,  G.  H. 
Stockbridge,  H.  B.  Lynch,  G.  A.  Damon,  R.  W.  Sorenson 
and  C.  S.  W’alton. 

♦  ♦  * 

S.M.T  Lake  Section,  N.  E.  L.  A. — At  a  meeting  of  the 
Utah  Light  &  Traction  Company  Section  of  the  National 
Electric  Light  Association,  at  Salt  Lake  City,  W’ednesday, 
May  22,  Mr.  L.  J.  Riter  spoke  on  the  construction  of  the 
new  steel-lower  transmission  line  from  Salt  Lake  City  to 
Ogden.  The  Salt  Lake  Section  now  has  sixty  members. 
Mr.  W’.  L.  Emery  is  chairman,  and  Mr.  H.  Mann  is 
secretary. 

*  ♦  * 

Officers  of  Chicago  Section,  I.  E.  S. — At  the  meeting 
of  the  Chicago  Section  of  the  Illuminating  Engineering 
Society  held  on  May  23  officers  for  the  ensuing  year  were 
elected  as  follows:  Chairman,  Prof.  W’.  E.  Barrows,  Jr. 
Armour  Institute  of  Technology;  secretary,  Mr.  Jo’ n  B. 
Jackson.  Commonwealth  Edison  Company;  managers,  Mr. 
Francis  A.  Vaughn,  of  Milwaukee,  and  Messrs.  S.  E. 
Church,  J.  R.  Cravath,  J.  W'.  Foster  and  Edward  W'ray, 
of  Chicago. 

*  *  * 

International  Railway  Fuel  Association. — The 
fourth  annual  convention  of  the  International  Railway  P'uel 
Association  was  held  in  Chicago  on  May  22-25.  Six  papers 
were  presented  on  subjects  relating  to  locomotive  firing  and 
fuel  for  use  in  steam  locomotive  furnaces.  The  attendance 
was  about  250.  Mr.  H.  T.  Bentley,  Chicago,  assistant 
superintendent  of  motive  power  and  machinery  of  the 
Chicago  &  Northwestern  Railway,  was  elected  president  of 
the  association,  and  Mr.  D.  B.  Sebastion,  Chicago,  of  the 
Rock  Island  lines,  who  has  been  secretary,  was  promoted 
to  be  second  vice-president.  Dr.  \V.  F.  M.  (ioss.  dean  of 
engineering,  University  of  Illinois,  was  elected  an  honorary 
member. 

♦  ♦  * 

Joint  Meeting  of  Engineers  at  Cambridge,  Mass. — 
The  Boston  Section  of  the  American  Institute  of  Electrical 
Engineers,  the  American  Society  of  Mechanical  Engineers 
and  the  Boston  Scriety  of  Civil  Engineers  held  a  meeting 
at  Harvard  University,  Cambridge,  Mass.,  on  May  25, 
which  was  attended  by  about  eighty  members  and  guests 
of  the  several  organizations.  The  afternoon  was  devoted 
to  an  inspection  of  the  university  laboratories,  followed  by 
a  dinner  in  the  Harvard  Union.  The  feature  of  the  evening 
was  an  informal  address  by  Prof.  1.  N.  Hollis,  of  Harvard 
University,  on  “The  Sphere  of  the  Low-Pres.sure  Steam 
Turbine.”  Prof.  Hollis  described  the  investigation  and 
installation  of  exhaust  turbine  equipment  at  the  plant  of 
the  Cambridge  Electric  Light  Company  and  showed  that 
the  selection  of  this  type  of  prime  mover  was  financially 
desirable  under  the  conditions  prevailing,  which  imposed 
a  prompt  delivery  of  compact  and  efficient  machinery  in 
meeting  the  demands  of  a  rapidly  growing  output. 


DEVELOPMENTS  ALONG  PUGET  SOUND. 

Hydroelectric  System  of  the  Puget  Sound  Traction,  Light  &  Power  Company 
on  the  Snoqualmie,  Puyallup  and  White  Rivers. 

Energy  Transmitted  to  Tacoma,  Seattle  and  Everett  for  Railway,  Lighting  and  Motor  Services — 
Dominant  Features  of  the  Various  Plants — Operating  Organization  and  Distribution 
System  in  the  City  of  Seattle — Substation  Equipment. 

rrUATED  in  the  northwest  corner  of  by  municipalities,  the  former  by  Seattle  and  the  latter  by 
the  State  of  Washington  between  the  Tacoma,  although  the  municipal  system  at  Tacoma  is  still 
Olympic  and  Cascade  Mountains  lies  supplied  with  energy  purchased  from  the  Puget  Sound 
what  is  known  as  the  Puget  Sound  Traction,  Light  &  Power  Company  and  transmitted  from 
country,  whose  distinguishing  physi-  Snoqualmie.  However,  the  Xisqually  plant  now  being 
cal  feature  is  that  great  inland  sea —  erected  by  the  city  of  Tacoma  will  be  placed  in  operation 
Puget  Sound.  This  body  of  water  before  the  end  of  the  year.  The  largest  water-power  plants 
has  a  shore  frontage  of  over  2000  around  Seattle  and  Tacoma  are  owned  by  the  Puget  Sound 
miles,  indented  by  numerous  bays  and  Traction,  Light  &  Power  Company,  and  it  is  to  these  prop- 
harbors,  upon  which  are  located  the  erties  that  the  present  article  is  devoted, 
thriving  cities  of  Bellingham.  Ever¬ 
ett,  Seattle  and  Tacoma.  In  the  hills  Organization. 

rising  abruptly  from  the  sea  are  magnificent  forests,  the  The  Puget  Sound  Traction,  Light  &  Power  Company 
backbone  of  a  vast  lumbering  industry  centered  about  is  under  the  management  of  the  Stone  &  Webster  Manage- 
I*A’erett.  a  city  with  24,814  inhabitants.  Immense  deposits  ment  Association.  The  company  owns  a  hydroelectric 
of  bituminous  coal  are  also  hard  by.  The  rivers  yield  plant  of  36,000  hp  (ultimate  capacity  approximately  108,000 
abundant  fish  and  the  vast  salmon  canneries  of  Bellingham  hp)  on  the  White  River,  26  miles  from  Seattle  and  15 
with  its  24.298  people  have  made  that  place  known  through-  miles  from  Tacoma;  a  hydroelectric  system  of  25,000-hp 
out  the  country.  Seattle  and  Tacoma,  with  populations  of  rating  at  Snoqualmie  Falls,  and  steam  stations  in  and  about 
237,194  and  83.443  respectively,  are  great  manufacturing.  Seattle  with  an  aggregate  rating  of  25,000  hp.  It  owns  and 
shipping  and  railroad  centers,  Seattle  being  the  southern  operates  substantially  all  of  the  street  railway  and  the  larg- 
terminus  of  most  of  the  Alaska  steamship  lines  and  the  est  part  of  the  electric  light  and  power  business  in  Seattle, 
twenty-first  city  in  population  and  importance  in  the  United  besides  owning  and  operating  the  electric  light  and  power 
States.  business  in  the  larger  towns  near  the  cities  of  Seattle  and 

The  region  possesses  numerous  water-powers  fed  from  Tacoma.  Its  principal  officers  are  as  follows:  President, 
the  everlasting  snows  of  the  mountains  on  all  sides  and  Mr.  Jacob  Furth,  Seattle;  vice-presidents,  Messrs.  F.  S. 
within  easy  reach  of  the  cities.  Nature  has  done  most  of  Pratt,  Boston,  and  R.  T.  Laffin,  Seattle;  treasurer,  Mr. 
the  work  on  the  greater  part  of  the  sites,  especially  on  the  Henry  B.  Sawyer,  Boston,  and  controller,  Mr.  A.  S.  Mich- 
Snoqualmie,  Cedar,  Nisqually,  Puyallup  and  White  Rivers,  ener,  Seattle.  Mr.  H.  T.  Edgar  is  the  Seattle  manager  of 
where  water-power  stations  have  been  erected.  High  heads  the  properties. 

prevail  throughout  the  region  and  the  energy  is  transmit-  The  Puget  Sound  Traction,  Light  &  Power  Company 
ted  to  Seattle,  Tacoma  and  Everett,  and  there  used  for  all  also  owns  all  or  substantially  all  of  the  stock  of  the  follow- 
classes  of  civic,  commercial  and  industrial  work.  The  de-  ing  companies:  Puget  Sound  Power  Company,  Pacific 
velopments  on  the  Cedar  and  Nisqually  Rivers  are  owned  Northwest  Traction  Company,  Puget  Sound  Electric  Rail- 


way  and  Whatconi  County  Railwaj;^  &  Light  Company. 
The  Puget  Sound  Power  Company  owns  and  operates  a 
hydroelectric  plant  rated  at  30,000  hp  and  located  at  Elec¬ 
tron,  on  the  Puyallup  River.  Energy  from  this  station  is 
transmitted  to  Seattle  and  Tacoma.  ‘ 

The  Pacific  Northwest  Traction  Company,  Mr.  D.  C. 
Barnes  local  manager,  owns  and  operates  an  interurban 
electric  railway  between  Seattle  and  Everett,  is  constructing 
an  interurban  electric  railway  from  Bellingham  south 
through  Skagit  Valley  to  Burlington,  Mount  Vernon  and 
Sedro-Woolley,  and  owns  all  of  the  stock  of  the  Puget 


of^the^Pacific  Traction  Company.  The  principal  ^gfiice  of 
this  company  is  in  Tacoma. 

The  Whatcom  County  Railway  &  Light  Company,  Mr. 
L.  R.  Coffin  local  manager,  does  the  entire  electric  rail¬ 
way,  electric  light  and  power  and  gas  business  in  the  city 
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Fig.  2 — Map  of  the  White  River  Development. 

of  Bellingham.  The  company  owns  and  operates  a  hydro¬ 
electric  plant  of  2000-hp  rating  in  the  mountains  at  about 
50  miles  from  Bellingham.  Its  principal  office  is  located 
in  Bellingham. 

WHITE  RIVER  DEVELOPMENT. 

The  White  River  development  is  the  latest  and  largest 
of  the  Puget  Sound  Traction,  Light  &  Power  Company’s 
properties  and  is  one  of  the  most  interesting  on  the  Pacific 
Coast.  It  has  only  recently  been  placed  in  operation  and  its 
most  notable  feature  is  the  immense  storage  system  im¬ 
pounding  sufficient  water  to  enable  the  present  installation 
of  36.000  hp  to  be  operated  at  full  load  for  an  entire  month. 

The  White  River  has  its  rise  in  the  glaciers  of  Mount 
Rainier  and  flows  in  a  general  northwesterly  direction  into 
Puget  Sound.  Its  minimum  flow  at  the  point  of  diversion 
is  420  second-ft.  A  little  beyond  the  town  of  Buckley  a 
dam  is  thrown  across  the  river,  at  which  point  also  the 
headworks  are  located.  The  diversion  dam  is  low  and 
broad,  with  a  spillway  extending  across  its  entire  length. 
It  is  352  ft.  long  and  is  built  of  concrete  and  rock-filled 
cribs.  Flashboards  are  provided  for  raising  the  level  of 
the  river  at  this  point  7  ft.  at  times  of  low  water ;  but  dur- 
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1 — Map  Showing  System  of  Puget  Sound  Traction,  Light  & 
Power  Company. 


Sound  International  Railway  &  Power  Company,  which 
controls  through  a  ninety-nine  year  lease  the  street  rail¬ 
way,  the  water  supply  and  practically  all  of  the  electric 
lighting  and  power  business  in  the  city  of  Everett,  where 
the  office  is  located. 

The  Puget  Sound  Electric  Railway,  Mr.  L.  H.  Bean  local 
manager,  owns  and  operates  an  interurban  electric  railway 
between  Seattle  and  Tacoma  and  controls  the  entire  rail¬ 
way  and  a  portion  of  the  electric  power  business  in  the 
city  of  Tacoma  through  ownership  of  all  the  stock  of  the 
Tacoma  Railway  &  Power  Company  and  all  of  the  stock 


Fig.  3 — Transverse  Section  of  White  River  Station 


ing  flood  periods  as  much  as  50,000  second-ft.  of  water  can 
be  discharged  over  the  crest.  Concrete  wing  walls  flank 
the  dam  on  both  sides  of  the  river  and  a  concrete  intake 
opening  is  provided  at  one  side  perpendicular  to  the  axis  of 
the  dam  and  parallel  to  the  stream  flow.  The  usual  pre- 
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Fig.  4-Whlte  River  Station.  Lightning-Arrester  Houses  In  Foreground. 


Fig.  5— Interior  of  White  River  Station. 
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cautions  are  taken  against  drift  and  for  shutting  off  the 
water  from  the  flume.  The  gates  are  arranged  to  be  lifted 
by  means  of  a  gasoline  engine  or  manually.  Just  beyond 
the  gates  there  is  a  sluiceway  provided  for  getting  rid  of 
boulders  and  gravel. 

The  intake  is  connected  with  a  chain  of  impounding 
basins  by  a  28-ft.  by  8-ft.  wood-lined  canal  and  a  timber 


Fig.  6 — Dam  Across  White  River  at  Headworks,  Near  Buckley. 

flume  1. 1  miles  long,  with  a  slope  of  7  ft.  in  the  mile.  The 
flume  passes  through  several  cuts  where  its  sills  lie  on 
the  natural  soil  of  hard  clay  conglomerate,  and  for  a  dis¬ 
tance  of  2000  ft.  it  is  carried  on  a  heavy  pile  trestle,  filled 
in  but  with  the  weight  carried  by  the  trestle.  Settling  basins, 
each  provided  with  a  culvert  and  sluicegate  to  facilitate 
draining  (there  being  a  spillway  for  the  entire  basin  system 
to  prevent  flooding  above  a  predetermined  level),  are  lo¬ 
cated  at  five  points  along  the  route.  The  basins  are  con¬ 
nected  by  short  sections  of  canal,  and  after  leaving  what 
is  known  as  the  Dingle  basin  the  water  drops  in  ft.  in 
2  miles  into  a  natural  valley.  This  section  of  the  canal 
is  timber-lined  to  prevent  erosion,  and  although  a  high 
velocity  is  encountered  in  this  timber-lined  canal  at  certain 
points,  no  wave  action  or  undue  disturbance  of  water  is 


Fig.  7 — Portal  of  Tunnel,  Showing  Gatehouse  and  Racks  Fitted 
with  Motor. Operated  Scrapers. 


experienced  where  the  grades  change.  In  the  last  8500  ft. 
of  the  canal  there  is  a  drop  of  94  ft.  to  the  point  where 
the  water  enters  the  natural  valley.  At  this  point  a 
secondary  plant  may  be  installed  at  some  future  time, 
3500  hp  minimum  and  7000  hp  maximum  being  possible 
of  development  under  an  8o-ft.  head.  It  is  also  possible 
to  employ  the  chain  of  lakes  or  settling  basins  for  storage 


to  give  daily  peaks  of  7000  hp  if  necessary  at  this  point. 

After  leaving  the  last  basin  the  water  flows  across  the 
valley  between  two  i6oo-ft.  embankments  and  then  passes 
through  a  wide-cut  slope  of  5  ft.  per  mile  for  2900  ft.  into 
the  head  of  Lake  Tapps.  Thirteen  embankments  have  been 
thrown  across  the  ravines  which  break  the  shores  of  the 
lake,  so  that  the  level  of  the  lake  might  be  raised  35  ft. 


Fig.  8 — Headwork  and  Flume  on  White  River,  Near  Buckley. 

Approximately  600,000  cu.  yd.  of  earth  was  required  for 
these  embankments,  the  longest  of  which  is  one-half  mile 
and  the  largest  in  point  of  bulk  800  ft.  long  and  25  ft.  high. 
From  the  northern  end  of  Lake  Tapps  runs  a  long,  narrow 
indentation  known  as  Clode’s  Arm,  at  the  end  of  which  is 
the  outlet  of  the  reservoir.  Heavy  cuts  had  to  be  made  in 
building  the  outlet  canal,  600,000  cu.  yd.  being  excavated 
in  a  length  of  2500  ft.  The  greatest  depth  is  90  ft.  and 
the  bottom  width  is  45  ft.  throughout,  except  at  the  west¬ 
ern  end,  where  it  spreads  to  a  width  of  125  ft.  for  a  dis¬ 
tance  of  300  ft.,  forming  a  forebay  in  front  of  the  portal 
of  the  tunnel  which  carries  the  water  through  the  western 
ridge  plateau.  The  maximum  capacity  of  the  outlet  canal 
is  3000  second-ft.  Penstocks  on  the  western  slope  carry  the 
water  down  to  the  generating  station  in  the  valley  at  Dier- 


Fig.  9 — Motor-Operated  Gates  In  House  at  End  of  Tunnel,  White 
River  Station. 


inger  on  the  Stuck  River,  14  miles  from  the  headworks. 
The  available  storage  is  stated  to  be  250,000,000,000  cu.  ft. 

TUNNEL  AND  PENSTOCKS. 

A  tunnel  2850  ft.  long  and  12  ft.  in  diameter  conveys  the 
water  from  the  forebay  to  the  head  of  the  pipe  line  above 
the  power  house.  The  tunnel,  which  is  lined  with  reinforced 


back-filled.  The  penstocks  vary  in  diameter  and  thickness 
from  8  ft.  and  ^  in.  at  the  top  to  6.5  ft.  and  15/16  in.  at 
the  power  house. 

Provision  has  been  made  against  water  hammer  in  the 
long  columns  of  water,  open  standpipes  6  ft.  in  diameter 
and  85  ft.  high  being  installed  at  the  upper  end  of  each 
of  the  main  penstocks,  where  they  pass  over  the  brow  of 


concrete,  is  equipped  with  a  concrete  entrance  portal  hav¬ 
ing  a  bell  mouth  in  order  to  reduce  the  friction  to  a  mini¬ 
mum.  Air  shafts  are  installed  in  the  gatehouse  behind  the 
electrically  operated  gate  leading  to  the  tunnel  to  avoid 
vacuum  when  the  gate  is  closed.  Access  to  the  tunnel  may 
also  be  had  through  these  shafts.  It  is  interesting  to  note 
that  the  racks  are  equipped  with  motor-operated  cleaning 


Fig.  10 — Switchboard  Gallery  and  Exciters,  White  River  Station. 

devices  in  the  shape  of  rakes  which  are  drawn  up  to  the 
platform  by  a  cable  passing  around  a  drum  clutched  to  a 
motor-driven  shaft  extending  across  the  rack  platform. 
The  racks  form  a  straight  panel  50  ft.  high  and  48  ft.  wide. 
Ice  is,  of  course,  unknown  in  the  Puget  Sound  country  and 
booms  keep  logs  and  heavy  debris  away  from  the  racks,  so 
that  the  cleaners  are  merely  used  for  scraping  the  smaller 
obstructions  from  between  and  in  front  of  the  bars. 

The  tunnel  terminates  in  a  circular  forebay,  30  ft.  in 
diameter  and  75  ft.  high,  located  250  ft.  to  the  rear  of  the 
brow  of  the  hill.  Topping  the  forebay  structure  at  the  end 
of  the  tunnel  is  a  concrete  gatehouse  equipped  with  elec¬ 
trically  operated  gates  controlled  from  the  power-house 
switchboard.  A  spillway  is  provided  at  the  terminus  of 
the  tunnel  for  the  purpose  of  discharging  all  possible  surges 
in  the  pipe  lines.  From  the  circular  forebav  to  the  brow 


Fig.  12 — High-Tension  Transformers,  White  River  Station. 

the  hill.  At  the  lower  end  of  the  penstocks  just  outside 
the  power  house  are  four  air  chambers  7  ft.  in  diameter 
and  75  ft.  high,  containing  air  under  a  pressure  of  190  lb. 
per  square  inch,  maintained  by  the  static  head.  Two  air 
chambers  are  provided  for  each  main  penstock,  the  air 
cushioning  the  water  column  for  each  unit  independently 
and  permitting  governing  without  waste  of  water.  The  air 
chambers  are  fitted  with  pivoted  ball  floats  and  valves  which 
allow  free  outward  and  inward  passage  of  water  without 
leakage  of  air  into  the  penstocks. 

GENERATING  STATION  EQUIPMENT. 

The  generating  station  is  204  ft.  long  and  82  ft.  wide 
and  is  built  of  reinforced  concrete.  It  is  divided  into  a 
generator  room  and  switch  house  by  partition  walls,  the 
switch  house  being  204  ft.  long,  35  ft.  wide  and  three  sto- 


Flg.  11 — Auxiliary  Transformer  Equipment,  White  River  Station.  Fig.  13 — Switchboard  Equipment,  White  River  Station. 

of  the  hill  are  smaller  concrete  tunnels  9  ft.  in  diameter  to  ries  high.  The  generator  room  is  served  by  a  6o-ton,  four- 
which  are  attached  steel  penstocks  8  ft.  in  diameter.  An  motor  crane  with  5-ton  auxiliary  hoist  and  is  overlooked 
independent  penstock  extends  from  the  forebay  to  the  by  a  switchboard  gallery.  The  equipment  at  present  in¬ 
power-house  for  each  unit.  At  present  there  are  three  stalled  comprises  two  io,ooo-kw,  66oo-volt,  three-phase,  60- 
pipe  lines  following  the  contour  of  the  hill  to  the  power-  cycle  General  Electric  alternators  direct-connected  to  dou- 
house,  two  for  the  main  units  and  one  for  the  exciters,  ble-discharge,  single-runner,  Francis-type  turbines  built  by 
The  pipe  lines  are  2000  ft.  long  and  are  laid  in  trenches  and  the  Allis-Chalmers  Company  and  opeiating  at  a  speed  of 


360  r.p.m.  under  a  head  of  440  ft.  Two  exciter  units,  each 
rated  at  225  kw,  240  volts,  and  connected  to  single-nozzle 
impulse  wheels  rated  at  720  hp  and  running  at  400  r.p.m., 
are  provided.  In  case  it  should  be  found  desirable  to  drive 
these  units  by  induction  motors  the  base  plates  can  be  ex¬ 
tended  for  that  purpose. 

The  main  transformer  equipment  now  employed  com- 


The  switchboard  equipment  is  standard  throughout,  the 
board  itself  being  split  up  into  three  sections.  The  center 
section  controls  the  generators,  transformers  and  lines.  I'o 
the  left  is  a  board  controlling  the  exciter  circuits,  equipped 
with  a  Tirrill  regulator,  while  to  the  right  of  the  opera¬ 
tor’s  station  is  a  board  controlling  the  local  services.  There 
are  no  automatic  devices  on  the  main  circuits  except  on 
the  lines  which  are  equipped  with  inverse-time-limit  over¬ 
load  relays.  There  are  static  discharges  on  the  low-tension 
sides  of  tl|e.inain  transformers,*  l»4f^ver.  The  high-tension 
buses  and  connections  are  made  up^'of  iron  pipe,  the  buses 
being  2  in.  in  diameter.  All  of  the  oil  switches,  transform¬ 
ers,  etc.,  are  piped^to  the  ba^inent,  where  oil  storage  and 
treating  equipment  of  General  Electric  make  are  provided. 

TR.V.NSNTf^lON  TOWERS. 

There  are  eight  three-phase,  55,000-volt  lines  leaying  the 
station,  all  of  which  are  made  up  of  No.  4/0  copper.  Two 
of  the  lines  go  to  Seattle,  two  to  Tacoma,  two  are  incoming 
circuits  from  Electron,  and  two  connect  with  the  lines  run¬ 
ning  from  Snoqualmie  Falls  to  Tacoma.  Thus  the  output 
of  the  Electron  and  the  White  River  stations  is  controlled 
from  the  latter,  while  interchange  of  energy  is  made  pos¬ 
sible  with  the  station  at  Snoqualmie  Falls.  The  tower  lines 
connect  with  previously  existing  lines  and  are  of  the  Arch- 
bold-Brady  H-frame  type,  with  a  circuit  arranged  on  either 
side  of  the  tower,  the  lines  being  6  ft.  apart  in  a  vertical 
plane,  and  the  lowest  line  being  42  ft.  from  the  ground. 
The  towers  are  spaced  400  ft.  apart,  with  a  square  anchor 
tower  at  every  fourth  span.  There  are  127  towers  in  all 
and  Locke  pin-type  porcelain  insulators  designed  by  the 
Stone  &  Webster  Engineering  Corporation  are  used.  The 
insulator  specifications  call  for  a  dry  test  of  120,000  volts. 

The  station  as  a  whole  is  remarkably  efficient.  The  gene¬ 
rators  have  an  efficiency  under  full  load  and  including  all 
losses  of  96.8  per  cent :  the  waterwheels  on  a  weir  test 
show  an  efficiency  of  over  90  per  cent,  and  the  transform¬ 
ers  are  guaranteed  to  have  an  efficiency  at  full  load  of  98.9 


Fig.  14 —  Surge  and  Vent  Pipee  at  Upper  End  of  Penstocks,  White 
River  Station. 


prises  two  banks  of  three  each,  the  rating  of  individual 
transformers  being  3333  kw.  These  are  connected  in  delta 
on  both  the  high-tension  and  the  low-tension  side  and  step 
up  the  potential  from  6600  volts  to  55,000  volts.  The  trans¬ 
formers  are  of  the  oil-insulated,  water-cooled  type,  and 
each  bank  is  housed  in  a  separate  compartment  shut  off 
from  the  generator  room  by  means  of  rolling  or  sliding 
doors.  The  units  are  arranged  in  their  respective  compart¬ 
ments  in  an  arc,  so  that  the  tracks  for  removing  them  are 
radial.  In  addition  to  the  main  transformers  there  are 
three  banks  of  transformers  for  auxiliary  service  located 
in  a  similar  compartment  near  the  opposite  end  of  the 
structure.  There  are  six  75-kw  units  arranged  in  two 
banks  of  225  kw',  which  step  down  the  potential  from 
()6oo  volts  to  220-1 10  volts  for  local  lighting  service,  and 
one  set  of  three  transformers  each  rated  at  200  kw,  which 
step  dowli  the  potential  from  6600  volts  to  2300  volts  for 
three-phase  motor  service. 

The  main  generators,  transformers,  exciters  and  low- 
tension  buses  are  located  on  the  first-floor  level.  The 
switchboard  and  low-tension  oil  switches  are  situated  in 
the  switch-house  section  on  the  second  floor,  while  on  the 
third  floor  are  the  high-tension  switches  and  buses.  The 
equipment  on  this  floor  is  in  duplicate,  a  partition  wall 
separating  this  floor  in  two  equal  sections  for  its  entire 
length.  The  high-tension  circuits  pass  out  to  the  roof 
through  vertical  roof  bushings,  the  roof  structure  being 
equipped  with  pole-top-type  disconnecting  switches  for 
each  line.  These  switches  are  operated  from  the  third 

floor.  The  high-tension  lines  pass  thence  to  towers  erected  pig.  15 — HIgh-Tentlon  switch  and  Bus  Room,  white  River  station, 
over  concrete  kiosks  housing  the  lightning-arrester  equip¬ 
ment,  which  is  of  the  aluminum-cell  type.  There  are  eight 
of  these  houses  in  all,  arranged  diagonally  up  the  slope  of 
the  hill  so  that  all  lines  turn  at  right  angles  on  the  towers. 

This  disposition  of  the  lightning  arresters  was  found  to  be 
the  most  advantageous.  There  are  no  choke  coils  in  the  light¬ 
ning-arrester  circuits  since  lightning  itself  is  almost  un¬ 
known.  The  equipment  is  chiefly  to  protect  from  surges. 


per  cent,  giving  an  over-all  efficiency  of  approximately  86 
per  cent.  It  should  be  pointed  out  that  the  flumes,  head- 
works,  canals  and  storage  basins  are  installed  for  a  maxi¬ 
mum  output  of  108,000  hp,  the  tunnel  and  penstock  heads 
for  54,000  hp,  and  the  present  station  is  capable  of  ac¬ 
commodating  four  i8.ooo-hp  units,  two  of  which  are  now 
in  operation. 


Fig.  18 — Reservoir  at  End  of  Flume  Above  Station  at  Electron.  Fig.  20 — Flume  of  Electron  Statloh.  Mount  Rainier  in  Distance. 


glaciers  of  Mount  Rainier,  the  highest  mountain  in  the  the  timber  dropping  out  at  the  break,  the  usual  method  is  to 
United  States.  The  water  from  the  river  is  diverted  just  take  the  lumber,  etc.,  to  the  spot  on  cars  over  the  tracks  on 
below  its  junction  with  the  Mowich  and  carried  by  means  the  flume. 

of  a  wooden  flume  a  distance  of  lo  miles  to  a  reservoir  lo-  The  flume  empties  itself  into  a  reservoir  and  settling 
cated  on  a  plateau  overlooking  the  power-house  950  ft.  be-  basin,  at  one  end  of  which  is  a  concrete  forebay.  A  certain 
low.  IClectron  is  reached  over  the  Tacoma  Eastern  Rail-  amount  of  storage  is  possible  here  to  tide  the  station  over 
road  from  Tacoma,  the  nearest  station  being  Kapowsin.  A  interruptions  of  water  supply  or  to  serve  in  times  of  peak 
spur  line  runs  from  the  Kapowsin  station  to  Electron,  loads.  The  forebay  is  divided  into  separate  gate  chambers, 
whence  a  standard-gage  cable  incline  leads  to  the  reservoir  each  of  which  is  fitted  with  motor-operated  gates  controlled 
site.  The  headworks  can  be  reached  by  a  wagon  road,  from  the  power-house  and  the  usual  screens  and  stop-log 
but  more  easily  by  a  gasoline  engine-driven  inspection  car  grooves. 

traveling  on  the  flume.  penstocks. 

HEADWORKS,  FLUME  AND  RESERVOIR.  Five  penstocks,  one  for  each  of  the  four  main  units  and 

Ten  miles  from  the  nearest  glacier  and  a  half  mile  below  the  other  for  the  exciter  units,  are  carried  through  the  res- 
the  confluence  of  the  Puyallup  and  Mowich  Rivers  is  a  low  ervoir  embankment  from  the  forebay  in  the  form  of  wood- 
diverting  dam,  200  ft.  long  and  5  ft.  high,  which  diverts  stave  pipes  covered  with  concrete,  joining  the  steel  pipes 


Fig.  19 — Flume  and  Inspection  Car,  Electron  Station. 


21 — High-Tension  Room,  Electron  Station. 


the  water  through  a  masonry  intake  to  a  flume  skirting  the 
southwest  side  of  the  river.  The  intake  is  set  at  right  angles 
to  the  dam,  is  62  ft.  wide  at  the  river  bank,  and  is  equipped 
with  screens  and  stop  logs  in  the  usual  manner.  At  the 
junction  of  the  intake  and  the  flume  is  a  radial  gate  by 
means  of  which  the  flow  of  water  to  the  flume  is  controlled. 


just  outside  the  embankment,  where  surge  pipes  are  also 
provided.  The  larger  penstocks  are  built  of  steel  ^4  in. 
thick  at  the  top  and  ^  in.  thick  at  the  lower  end,  the  diam¬ 
eter  of  the  pipes  tapering  from  4  ft.  at  the  top  to  3  ft.  at  the 
bottom.  They  are  about  1700  ft.  long  and  follow  the  incline 
of  the  plateau  to  the  river  below. 


The  lo-mile  flume  has  a  cross-section  of  8  ft.  by  8  ft.  and 
is  supported  on  trestle-work.  A  uniform  grade  of  7.5  ft.  to 
the  mile  is  maintained,  and  at  various  points  sand  boxes  and 
automatic  spillways  are  provided,  together  with  emergency 
gates.  A  light  track  of  standard  gage  is  laid  along  the  top 
of  the  flume  to  facilitate  inspection  and  repairs.  While 
it  is  possible  to  float  timber  in  the  flume  in  case  of  a  break. 


DEVELOPMENT  ON  THE  PUYALLUP  RIVER  AT  ELECTRON. 

The  Electron  station  of  the  Puget  Sound  Traction,  Light 
&  Power  Company  was  completed  in  1904  and  at  this  writ¬ 
ing  remains  as  it  was  when  originally  started.  For  a  more 
detailed  description  of  the  development  the  reader  is  re¬ 
ferred  to  the  Electrical  World,  Oct.  i  and  8,  1904.  Like 
the  White  River,  the  Puyallup  River  has  its  source  in  the 
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GENERATING  STATION  AND  EQUIPMENT. 

The  power-house  building  is  of  concrete,  brick  and  steel, 
divided  longitudinally  into  a  generator  room  and  a  trans¬ 
former  and  switch  house.  The  equipment  at  present  in¬ 
stalled  comprises  four  3500-kw,  2300-volt,  60-cycle,  225- 
r.p.m.,  three-phase  General  Electric  alternators,  direct-con¬ 
nected  to  as  many  Pelton  waterwheels  operating  under  a 
head  of  872  ft.  There  are  in  addition  two  150-kw,  125-volt, 
600  r.p.m.  exciter  sets.  At  the  time  of  their  installation 
the  waterwheels  were  the  largest  of  their  kind.  The  equip¬ 
ment  is  arranged  for  complete 
pilot  control  of  the  waterwheel 
apparatus  as  well  as  for  electric 
control  from  the  switchboard. 

The  wheels  are  of  the  two- 
bearing,  double-wheel,  overhung 
type,  owing  to  space  limitations, 
one  wheel  at  either  end  of  the 
shaft.  The  penstocks  enter  the 
building  from  the  rear  and  pass 
under  the  floor  to  the  water¬ 
wheels.  The  supply  for  each 
wheel  is  furnished  through  a 
24-in.  cast-steel,  specially  de¬ 
signed  gate  valve  whose  main 
body  is  located  beneath  the  floor 
line.  A  5-in.  bypass  is  provided 
for  each  gate  so  that  by  closing 
the  needle  nozzle  and  opening 
the  bypass  the  pressure  is  equal¬ 
ized  around  the  main  gate, 
which  can  then  be  easily  and 
quickly  opened  manually.  The 
main  valve  can  be  controlled, 
however,  from  the  switchboard 
and  opened  by  an  electric  mo¬ 
tor  drive. 

The  power  developed  can  be 
controlled  either  by  deflecting 
the  nozzle  or  by  varying  the 
flow  through  the  nozzle  by  ad¬ 
justing  the  position  of  the 
needle.  The  hydraulic  governor 
is  arranged  for  governing  the 
Speed  automatically  by  moving 
the  deflecting  ends  of  the  noz¬ 
zles,  thus  avoiding  water  ham¬ 
mer.  The  wheels  are  9  ft.  10  in. 
in  diameter  and  are  rated  at 
7500  hp  maximum.  The  exciter 
wheels  are  38  in.  in  diam¬ 
eter  and  are  not  provided  with 
automatic  governors,  but  are 
equipped  instead  with  induction 
motors  connected  to  the  same 
shaft  and  rated  at  200  hp.  The 
induction  machines  operate  as 
motors  or  generators,  depend¬ 
ing  on  w'hether  they  are  run¬ 
ning  below  or  above  synchro¬ 
nous  speed.  The  main  units 
have  Lombard  governors. 

Three  banks  of  three  2333-kw  water-cooled,  oil-insulated 
General  Electric  transformers  are  installed  in  isolated  com¬ 
partments  shut  off  from  the  generator  room  by  steel  cur¬ 
tains.  The  transformers  are  connected  delta-delta  and  step 
up  the  potential  to  55,000  volts  for  transmission  to  Seattle 
and  Tacoma.  Spring  water,  supplemented,  if  necessary, 
by  water  from  the  reservoir,  is  used  for  cooling,  and  the 
oil  chambers  are  piped  to  large  storage  tanks  in  the  base¬ 
ment.  The  switchboard  overlooks  the  generator  room  and 
is  located  at  one  end  of  the  station  on  an  elevated  platform. 

The  general  arrangement  of  the  transformer  and  switch 


house  is  as  follows :  On  the  floor  with  the  main  generators 
are  the  high-tension  transformers.  On  the  floor  above  are 
the  low-tension  disconnecting  switches.  The  busbar  com¬ 
partments  and  low-tension  oil  switches  are  on  the  third 
floor,  the  buses  being  of  copper  bar  supported  on  marble 
slabs  set  on  edge  and  resting  in  turn  on  concrete  slabs 
forming  barriers  between  the  buses.  The  high-tension  dis¬ 
connecting  switches  are  on  the  fourth  floor,  while  the  oil 
switches  are  on  the  floor  above.  Above  the  fifth  floor  are 
the  high-tension  towers  for  the  outgoing  lines. 


Fig.  22 — Exciter  Units  and  Switchboard,  Eiectron  Station, 

There  are  two  sets  of  2300-volt  buses,  and  any  generator 
or  transformer  can  be  connected  to  either  one.  Between 
each  generator  and  each  set  of  low-tension  buses  is  a 
motor-operated  oil  switch  with  disconnecting  switches  on 
either  side.  Between  each  set  of  buses  and  each  trans¬ 
former  bank  there  is  also  a  motor-operated  oil  switch  with 
disconnecting  switches  on  either  side,  and  the  same  ar¬ 
rangement  of  oil  switches  and  disconnecting  switches  is 
followed  out  between  the  transformers  and  the  high-tension 
buses.  The  high-tension  buses  are  divided  into  three  sec¬ 
tions  by  switches,  each  bank  of  transformers  being  con- 
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Fig.  2^1 — Low-Tension  Buses  and  Switches,  Electron  Station.  Fig.  26— 55,000- Volt  Lines  from  Electron  Station. 

(-n  the  same  poles  7  ft.  below  the  main  circuit,  is  trans-  from  an  operating  viewpoint  it  is  far  preferable.  The 
posed  every  tenth  pole.  difficulties  of  properly  lighting  and  ventilating  a  rocky 

cavern  270  ft.  in  the  earth  will  be  appreciated  by  even  the 

HYDROELECTRIC  DEVELOP.M ENTS  AT  SNOQUALMIE  FALLS.  '  f  c  J-  c  i-..- 

novice,  not  to  mention  the  problem  of  finding  first-class 
Of  all  the  hydroelectric  developments  of  the  company  operators  who  are  willing  to  work  in  such  a  location, 
that  at  Snoqualmie  Falls  is  without  doubt  the  most  pic-  The  Snoqualmie  River  rises  for  the  most  part  in  the 
turesque.  It  is  the  pioneer  of  the  high-voltage  systems  of  Snoqualmie  National  Forest  Reserve  at  the  summit  of  the 


the  Pacific  Northwest  and  for  originality  of  design  is 
unique  in  power-plant  annals.  The  station  is  hewn  into  the 
solid  rock,  the  equipment  being  in  a  cavern  30  ft.  by  40  ft. 
by  200  ft.,  located  270  ft.  below  the  bed  of  the  river.  En¬ 
trance  to  the  cavern  is  by  means  of  a  vertical  shaft  10  ft. 
by  27  ft.  in  cross-section.  A  tailrace  tunnel,  12  ft.  by  24  ft. 
and  480  ft.  long,  pierces  the  rock  from  the  cavity  contain- 


nected  to  a  corresponding  section  and  one  line  to  each  of 
the  end  sections.  There  are  two  outgoing  lines,  each  pro¬ 
tected  by  arresters  but  without  choke  coils.  Static  dis¬ 
chargers,  consisting  of  three  arresters  connected  in  star 
with  the  neutral  point  grounded,  limit  the  potential  of  the 
low-tension  winding  to  2500  volts  above,  ground. 

The  control  of  the  entire  station  is  possible  from  the 


Fig.  23 — High-Tension  Transformers,  Electron  Station. 


Fig.  25— Transmission  Line  from  Electron  Station. 


switchboard.  A  unit  may  be  started  or  stopped,  a  generator 
brought  up  to  speed  and  run  in  parallel  with  another  gen¬ 
erator  or  connected  to  the  buses,  a  transformer  bank  con¬ 
nected  to  either  bus,  and  a  transmission  line  connected  in 
circuit  from  the  switchboard. 


TRANSMISSION  LINES. 


Two  transmission  lines  leave  the  station  and  convey  elec¬ 
trical  energy  at  a  pressure  of  55,000  volts  to  Seattle,  48 
miles  away,  and  to  Tacoma,  32  miles  distant.  Wooden 
poles  45  ft.  long  and  spaced  125  ft.  are  used.  The  circuits 
are  of  No.  4/0  copper  arranged  triangularly,  each  wire 
being  separated  6  ft.  from  the  other.  Porcelain  insulators 
of  both  Locke  and  Thomas  make  are  used  and  are  fitted 
with  metal  pins.  The  wires  are  given  a  third  of  a  turn 
everv  4  miles,  and  the  telephone  circuit,  which  is  carried 


ing  the  generator  equipment  to  the  face  of  the  ledge  just 
below  the  falls.  A  foot-bridge  is  suspended  in  the  tailrace 
by  means  of  which  visitors  may  reach  the  rocks  at  the  foot 
of  the  falls,  whence  the  most  inspiring  view  of  the  plunging 
water  may  be  had.  Snoqualmie  Falls  may  be  reached  over 
the  Northern  Pacific  or  by  automobile  bus  from  Kirkland 
connected  by  ferry  with  Seattle.  The  falls  are  located 
about  25  miles  due  east  from  Seattle,  35  miles  northeast 
from  Tacoma  and  about  as  far  southeast  from  Everett,  to 
all  of  which  cities  the  electrical  energy  is  transmitted. 

Since  the  original  development  was  made  in  1900,  a 
io,ooo-hp  unit  has  been  installed  in  the  cavity,  and  recently 
an  entirely  new  station,  known  as  Station  No.  2,  has  been 
erected  a  short  distance  below  the  falls  on  a  site  free  from 
mist.  This  site,  unlike  the  site  of  the  older  station,  is 
capable  of  enlargement,  its  cost  per  kilowatt  is  less,  and 


and  connects  with  four  2500-hp  Doble  tangential  water¬ 
wheels.  Each  wheel  is  made  up  of  six  45-in. -diameter 
runners  and  two  needle  regulated  nozzles  act  on  each  run¬ 
ner.  Each  unit  is  direct-connected  to  a  1500-kw,  2000- 
volt,  three-phase,  60-cycle,  300  r.p.m.  Westinghouse  revolv¬ 
ing-armature  alternator. 

The  second  penstock,  which  was  installed  in  1905  (the 


Cascades,  although  the  river  proper  is  formed  3  miles  above 
the  falls  by  the  confluence  of  three  forks,  the  middle  fork 
being  the  largest.  The  headwaters  of  these  forks  and  some 
of  their  tributaries  find  their  source  in  small  lakes  at  eleva¬ 
tions  of  from  2000  ft.  to  4500  ft.  The  rainfall,  which  is 
twice  that  at  Seattle,  is  heaviest  in  the  winter  months,  and 
by  September  all  of  the  snow  on  the  higher  elevations  is 


Generator 

Room 


Fig.  29 — Pressure  Pipes  and  Forebay  House,  Power  House  No.  2, 
Snoqualmie  Falls. 


Fig.  27 — Section  Through  Generator  Room  and  Switch  House, 
Electron  Station. 


Fig.  28 — Map  Showing  the  Location  of  the  Old  and  the  New  Plant  at  Snoqualmie  Falls. 

in  that  direction  about  200  ft.  directly  below  the  riverbed  direct-connected  to  75-kw  generators,  and  one  i  lo-hp,  2000- 

and  at  tail-water  level.  An  intake  with  electrically  operated  volt  motor-generator  set.  The  tailrace  extends  the  entire 

gates  is  arranged  at  right  angles  to  the  flow  of  the  river  length  of  the  cavity  under  the  machinery  room  floor  and 

and  the  water  drops  to  the  wheels  below  in  two  7.5-ft.  empties  into  the  tailrace  tunnel.  Between  the  two  pen- 

steel  penstocks  which  pass  down  the  lo-ft.  by  27-ft.  shaft,  stocks  is  a  small  passenger  elevator  driven  by  a  waters 

One  penstock  turns  at  right  angles  at  the  bottom  of 'the  wheel  with  independent  supply. 

shaft  and  extends  horizontally  along  a  bench  in  the  rock  The  switchboard  is  located  on  a  gallery  at  the  elevator 
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end  of  the  cavity  and  the  20oo-volt  cables  are  brought  up  the  river  directly  across  from  the  intake  of  the  older  station 

through  the  shaft  to  the  transformer  house  on  the  surface  is  the  intake  for  the  newer  development.  A  tunnel  1040  ft. 

of  the  ground.  There  six  2500-kw  transformers  raise  the  long  and  12  ft.  inside  diameter  connects  the  intake  with  an 

potential  to  60,000  volts  for  transmission.  These  trans-  open  forebay  230  ft.  long  and  20  ft.  wide  on  the  brow  of 

formers  are  of  Westinghouse  make.  Recently  three  2917-  the  hill  overlooking  the  station.  The  gatehouse,  intake, 

kw,  6900-volt  to  6o,ooo-volt  General  Electric  transformers  tunnel  and  forebay  are  designed  for  three  io,ooo-hp  units, 

were  installed  in  the  transformer  house  for  the  purpose  of  one  7-ft.  penstock  and  one.  unit  being  at  present  installed, 

stepping  up  the  poten¬ 
tial  of  the  energy  sent 
over  from  Power 
House  No.  2,  described 
later  in  this  article,  for 
transmission. 

With  the  installation 
of  the  io,ooo-hp  unit, 
all  the  available  space 
in  the  cavity  was  taken 
up,  and  when  later 
more  generating  equip¬ 
ment  became  necessary 
to  take  care  of  the  load 
on  the  system,  then 
owned  and  operated 
by  the  Seattle-Tacoma 
Power  Company,  it  was 
determined  to  erect  a 
separate  station  farther 
down  stream. 


Oil  Switch- 
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than  enlarge  the  sub¬ 
terranean  chamber.  At 
first  this  cavity  was 
ventilated  by  forcing 
air  down  the  shaft,  a 
process  more  or  less  un¬ 
satisfactory  ;  but  within 
recent  years  this  practice  has  been  reversed,  and  the  air  is 
now  drawn  in  through  the  tailrace  tunnel  and  discharged 
up  the  shaft,  which  acts  as  a  chimney. 


Fig.  31 — Plan  and  Section  Through  Power  House  No.  1  at  Snoqualmie  Falls. 


A  spillway  30  ft.  wide  is  excavated  from  the  forebay  to  the 
side  of  the  cliff. 

The  station,  which  is  built  of  reinforced  concrete  with 

_  one  false  end  wall  to  allow  for 

extensions,  covers  an  area  45 
ft.  by  54  ft.  It  houses  one 
ii,ooo-hp  Francis-type,  radial- 
inflow  turbine  with  double  axial 
discharge,  built  by  the  I.  P. 
Morris  Company,  and  a  3oc-hp 
Doble  impulse  wheel,  the  pipe 
line  for  which  is  tapped  from 
the  main  penstock  just  outside 
the  station  wall.  The  main  unit 
is  direct-connected  to  a  8750-kw, 
6900-volt,  three-phase,  60-cycle, 
j  360  r.p.m.  General  Electric  re¬ 
volving-field 


generator.  The 
exciter  is  rated  at  200  kw  and 
besides  being  connected  to  the 
impulse  wheel  is  connected  to  a 
300-hp,  2000-volt,  three-phase 
induction  motor.  A  50-ton 
Niles  crane  spans  the  room  and 
a  gallery  at  one  corner  contains 
the  switchboard  equipment,  be¬ 
low  which  are  the  disconnecting 
switches  for  the  busbars.  Below 
the  main  floor  are  the  elec¬ 
trically  operated  oil  switches, 
field  rheostats  and  transformers 
ircuit.  The  headgates  are  elec¬ 
trically  operated  and  are  controlled  from  a  special  panel  in 
the  power  house. 

Cables  carrying  the  6900-volt  energy  pass  from  the 

power  house  up  the  hill  and  over  to  the  transformer  house 

on  the  opposite  bank  of  the  river,  where  the  potential  is 
stepped  up  and  the  combined  output  of  the  two  stations 


Fig.  30— Transformer  House  and  Intakes  for  Power  Houses  1  and  2  at  Snoqualmie  Falls. 


POWER  HOUSE  NO.  2  AT  SNOQUALMIE. 

The  second  station  at  Snoqualmie,  unlike  the  first  sta¬ 
tion.  is  built  at  the  water’s  edge,  a  tunnel  connecting  the 
water  above  the  falls  to  an  open  forebay,  whence  a  steel 
penstock  carries  it  down  the  side  of  the  cliff  to  the  water¬ 
wheel  in  the  station  below.  The  penstock  has  a  length  of 
496  ft.  in  a  vertical  fall  of  235  ft.  On  the  west  bank  of 


T- 


Fig.  32 — Equipment  in  Power  House  No.  2  at  Snoquaimie  Faiis.  Fig.  34 — Switchboard  Gaiiery,  Georgetown  Steam-Turbine  Station. 


Everett  line,  which  is  40  miles  long,  is  spaced  on  a  7-ft. 
triangle,  while  the  lines  to  Seattle  and  Tacoma  are  spaced 
on  9-ft.  by  6-ft.  flat  triangles.  Standard  6o,ooo-volt,  four- 
piece,  brown  porcelain  insulators  are  used  with  malleable 
iron  pins.  The  lines  to  Seattle  are  32  miles  long  and  those 
to  Tacoma  35  and  43  miles  long. 

STEAM-TURBINE  RELAY  STATION  AT  GEORGETOWN. 

Although  all  of  the  electrical  energy  used  in  Seattle  is 
generated  in  hydroelectric  stations,  the  company  has  three 
steam  relay  stations  in  Seattle,  the  largest  and  most  modern 
of  which  is  located  at  Georgetown  on  the  Duwamish  River, 
6  miles  south  of  the  business  section  of  the  city.  There  a 
rein  forced-concrete  station,  80  ft.  by  218  ft.  and  68  ft.  high, 
has  been  erected  to  house  12.000  kw  in  two  turbine-driven 


boilers  are  fired  with  oil,  but  provision  has  been  made  to 
permit  coal-conveying  apparatus  to  be  installed  and  the 
storage  bunkers  for  the  coal  are  already  part  of  the  boiler- 
room  equipment.  A  very  complete  storage  and  delivery 
system  has  been  provided  for  handling  the  fuel  oil  supply, 
which  is  delivered  in  tank  cars.  This  system  was  described 
in  detail  in  the  Electrical  World  June  20,  1908.  Steam  to 
operate  each  turbine  is  normally  supplied  by  the  row  of 
boilers  on  the  corresponding  side  of  the  boiler-room,  al¬ 
though  both  units  can  obtain  steam  from  either  side. 

Each  of  the  turbines  is  connected  to  a  Weiss  counter- 
current  barometric  condenser  built  by  the  Southwark  Foun¬ 
dry  &  Machine  Company.  Water  for  condensing  purposes 
is  taken  from  an  intake  on  the  Duwamish  River,  and  the 
overflow  from  the  hot  wells  is  discharged  through  an  8-ft. 


June  i,  1912. 


transmitted  over  two  pole  lines  to  Seattle,  Tacoma  and  deliver  three-phase,  60-cycle  energy  at  a  potential  of  13,800 
towns  en  route  by  three-phase  No.  4/0  seven-strand  alumi-  volts  when  operating  at  a  normal  speed  of  720  r.p.m.  The 
num  circuits,  and  to  Everett  and  towns  en  route  by  a  normal  steam  pressure  is  175  lb.  with  no  deg.  superheat, 

single  three-phase  pole  line  of  No.  4  copper.  The  lines  The  boiler-room  is  equipped  with  Stirling  boilers  set  in 

are  connected  to  the  high-tension  bus  by  electrically  oper-  batteries  of  two  with  three  batteries  in  a  row  on  the  4000-kw 

ated,  remote-control,  non-automatic  oil  switches.  Alumi-  turbine  side  and  four  batteries  in  a  row  on  the  8000-kw 

num-cell  lightning  arresters  are  installed  on  each  line.  The  turbine  side  of  the  longitudinal  firing-room  floor.  The 


Fig.  33 — Equipment  In  Cavity  Power  House  No.  1  at  Snoquaimie 

Falls. 

^  units  and  fourteen  500-hp  boilers,  together  with  their 

auxiliary  apparatus,  and  1000  kw  in.  motor-generator  sets 
\  for  supplying  6oo-volt  energy  for  railway  service.  The 

station  was  built  in  1908  and  has  not  been  used  to  any 
great  extent. 

The  generating  equipment  is  made  up  of  a  4000-kw  and 
an  8000-kw  General  Electric  turbo-alternator  designed  to 


Fig.  35 — High-Tension  Transformers,  Power  House  No.  1,  Snoquai¬ 
mie  Falls. 

by  12.5-ft.  tunnel  extending  across  the  land  adjacent  to  the 
station  and  emptying  in  the  Duwamish  River  about  200  ft. 
downstream  from  the  intake. 

Excitation  energy  is  supplied  by  a  40-kw  motor-generator 
set,  a  75-kw  engine-driven  set  and  a  120-kw  motor-generator 
set.  All  of  the  exciters  are  on  the  first  floor,  which  is  at 
the  same  level  as  the  operating  floor  around  the  main  units. 
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On  this  floor  are  also  mounted  two  500-kvv  synchronous 
motor-generator  sets  feeding  railway  load.  Two  loo-kw 
transformers  supply  energy  at  2300  volts  for  lighting  cir¬ 
cuits  and  for  small  motors  in  the  station.  The  switchboard 
is  located  on  the  third  gallery,  and  on  the  gallery  above  are 
the  motor-operated  switches  on  the  high-pressure  connec¬ 
tions  of  the  station.  Lightning  arresters,  static  discharges 
and  outgoing  transmission-line  connections  make  up  the 
equipment  on  the  top  gallery. 

The  main  generators  and  their  exciters  are  controlled 
from  a  ten-panel  switchboard  on  the  third  gallery,  while 


the  substation  equipment  is  controlled  from  a  separate 
eight-panel  board  on  the  same  floor.  A  third  board,  con¬ 
trolling  the  output  of  two  500-kw  transformers  on  the 
first  floor  feeding  two-phase  energy  for  local  service,  is  also 
located  on  the  third  gallery.  The  13,800-volt  energy  de¬ 
livered  by  the  main  units  is  carried  out  of  the  station  at 
that  potential  to  two  substations  near  the  business  section 
of  the  city  for  local  distribution.  When  the  turbines  are 
not  running  13,800-volt  energy  is  received  from  a  sub¬ 
station  on  Massachusetts  Street  or  from  a  substation  on 


James  Street  over  either  one  of  the  two  13,800-volt  lines. 

GENERATING,  STEAM  HEATING  AND  SUBSTATION  ON  POST 
STREET. 

The  Post  Street  station  is  located  in  the  heart  of  the 
business  district  and  was  erected  in  1901-1902.  The  struc¬ 
ture  is  practically  four  stories  high  with  a  basement,  the 
boilers  being  located  on  the  third  floor,  with  the  coal  bunkers 
overhead.  The  steam  piping  and  ash  hoppers  are  in  a 
room  directly  beneath  the  boiler-room,  while  the  generators, 
substation  equipment  and  switchboard  occupy  the  lower 

floor,  which  is  about  8  ft 
above  the  street  level.  In  the 
basement  are  the  condensing 
apparatus  for  the  engines,  a 
storage  battery  for  the  direct- 
current  three-wire  system  and 
the  necessary  wire  and  cable 
tunnels. 

A  large  steam-heating  load 
is  supplied  from  the  Post 
Street  station,  the  exhaust 
steam  from  the  engines  being 
used  for  that  purpose  when 
the  latter  are  operating.  At 
other  times  the  '  boiler^  feed 
directly  into  the  heating  mains 
through  a  reducing  valve.  The 
steam-heating  load  extends 
over  a  period  of  nine  months, 
but  at  no  time  are  there  ex¬ 
treme  temperatures  such  as  are 
experienced  in  the  East.  How¬ 
ever,  the  load  is  such  that 
when  the  temperature  is 
lowest  the  maximum  steaming 
capacity  of  six  boilers  is  re¬ 
quired  for  the  steam-heating 
system. 

The  boiler  equipment  com¬ 
prises  six  500-hp  Aultman  & 
Taylor  boilers,  fitted  with 
chain-grate  stokers  and  burn¬ 
ing  bituminous  coal  brought 
from  the  company’s  own  mines 
near  Renton,  and  two  500-hp 
boilers  of  the  same  make 
equipped  for  burning  oil.  The 
coal  bunkers  above  the  boiler- 
room  have  capacity  for  ap¬ 
proximately  400  tons  and  a 
Hunt  conveyor  is  used  to 
elevate  the  fuel  from  the 
street  to  the  bunkers.  The 
coal  is  discharged  from  the 
cars  through  an  opening  in 
the  street,  whence  it  passes 
through  a  crusher  which  dis¬ 
charges  it  onto  the  endless 
chain  of  buckets.  Two  crush¬ 
ers  are  installed,  one  on  either 
side  of  the  station,  the  crusher 
on  the  east  side  being  used  for 
the  coal  delivered  over  the  street-car  system  while  the 
crusher  on  the  west  side  of  the  building  handles  the  coal 
delivered  by  the  railroads. 

The  main  steam-generating  equipment  comprises  two 
i6oo-kw  revolving-field  Westinghouse  generators,  operating 
at  a  speed  of  120  r.p.m.  and  delivering  two-phase,  2200- volt, 
60-cycle  energy.  The  units,  which  can  carry  2500  kw 
readily,  are  directly  connected  to  two  twin  double-tandem 
compound  McIntosh  &  Seymour  engines  rated  at  3880  hp 
at  one-half  cut-off.  The  storage  battery  consists  of  i".; 


Fig.  36 — Steam-Turbine  Station  at  Georgetown. 
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Electric  Storage  Battery  Company’s  cells  and  is  floated  on 
the  bus  of  the  Edison  system  at  all  times,  but  is  never  dis¬ 
charged  except  in  emergencies.  The  normal  discharge  rate 
of  the  battery  is  4800  amp.  There  are  three  end-cell 
switches  for  the  positive  and  three  for  the  negative  side 
of  the  battery,  each  having  thirty-five  points.  Each  switch 
is  provided  with  a  motor  for  remote-control  operation,  and 
they  are  so  arranged  that  the 
motor  of  either  switch  can 
operate  all  three  switches  if 
desired.  By  means  of 
double-throw  knife  switches 
mounted  on  the  switchboard 
two  of  the  end-cell  switches 
may  be  used  on  either  the 
high  or  the  low  bus  of  the 
Edison  system.  Each  of  the 
direct-current  panels  of  the 
250-volt  rotary  converters  is 
also  arranged  so  that  any 
rotary  converter  may  be  used 
on  either  the  high  or  the  low 
bus  for  charging  the  battery. 

The  Hartford  regulators  on 
these  rotaries  have  sufficient 
range  to  admit  of  the  cliarg- 
ing  as  described. 

The  substation  equipment 
consists  of  five  500-kw,  60- 
cycle,  three-phase  Westing- 
house  rotary  converters  of 
1899,  which  supply  energy  to 
the  railway  system  in  the 
business  district ;  five  500- 
kw,  250-volt,  two-phase  ro¬ 
tary  converters  feeding 
energy  to  the  direct-current,  three-wire  system,  and  the 
necessary  transformers,  there  being  two  300-kw  trans¬ 
formers  for  each  rotary. 

Double  buses  are  provided  for  the  2200-volt  energy  and 
any  apparatus  may  be  placed  on  either  bus  by  means  of 
selector  switches.  The  generators  and  supply  feeders  are 
equipped  with  800-amp  solenoid-operated  remote-control 
oil  switches  mounted  in  concrete  cells.  The  2200-volt  en- 


tinuing  to  operate  as  a  single-phase  machine,  and  the  knife 
switches  are  thrown  over  to  the  other  bus,  the  other  phase 
being  transferred  in  the  same  manner.  Precaution  is  al¬ 
ways  taken  to  see  that  both  buses  are  in  synchronism  before 
the  transfer  is  made. 

STEAM-GENERATING  AND  HEATING  STATION. 

A  Steam  relay  station  previously  used  in  connection  with 


Fig.  38 — Main  Units  In  Post  Street  Steam  Station,  Seattle. 

the  Snoqualmie  system  and  for  steam-heating  purposes  is 
located  at  the  corner  of  Western  Avenue  and  Union  Street, 
Seattle.  The  75-ft.  by  150-ft.  brick  structure  there  erected 
contains  four  300-hp  and  three  400-hp  oil-burning  B.  &  W. 
boilers,  a  1500-hp  horizontal  cross-compound  Allis-Chalmers 
engine  direct-connected  to  a  looo-kw,  2200-volt,  two-phase, 
60-cycle  generator  driven  at  120  r.p.m.,  and  a  300-hp  De 
Laval  steam  turbine  running  at  a  speed  of  900  r.p.m.  and 


Fig.  37 — Boiler  Room  In  Post  Street  Station,  Seattle. 

ergy  for  the  rotary  converters  passes  through  single-phase 
hand-operated  oil  switches  mounted  on  marble  panels  and 
thence  to  the  transformers.  The  secondary  side  of  the 
transformers  connects  directly  to  the  rotaries  without 
switches.  If  it  becomes  necessary  to  transfer  a  rotary  con¬ 
verter  from  one  bus  to  another  while  under  load,  the  oil 
switch  of  one  phase  is  opened,  the  rotary  converter  con- 


Flg.  39 — Rotary  Converters  In  Post  Street  Station,  Seattle. 

driving  two  125-volt  Western  Electric  direct-current  ma¬ 
chines  each  rated  at  100  kw  and  feeding  energy  into  the 
Edison  system.  In  addition  there  is  a  500-kw,  250-volt, 
direct-current,  two-phase  Westinghouse  rotary  converter 
for  the  Edison  three-wire  service,  which  is  supplied  with 
alternating-current  energy  from  two  300-kw  transformers. 
A  35-kw  motor-generator  set  supplies  energy  for  excitation. 


Most  of  the  electrical  load  on  this  station  will  he  trans¬ 
ferred  to  the  Union  Street  substation  shortly.  The  steam¬ 
heating  system  feeds  the  upper  section  of  the  business  dis¬ 
trict  and  is  now  operated  in  conjunction  with  the  steam¬ 
heating  system  fed  from  the  Post  Street  station. 

HIGH-TENSION  TRANSMISSION  SYSTEM. 

With  the  consolidation  of  the  various  properties  on 


transformed  to  2200  volts,  two-phase,  and  13,800  volts, 
three-phase,  for  distribution  and  local  transmission. 

Since  the  erection  of  the  White  River  plant  the  trans¬ 
mission  lines  from  Electron  terminate  in  the  White  River 
station  and  two  lines,  consisting  of  No.  4/0  stranded  copper, 
transmit  on  wooden  poles  to  Seattle. 

The  two  lines  from  the  Snoqualmie  Falls  plant  which 
formerly  ran  directly  from  Renton  to 
i  Tacoma  also  enter  the  White  River 
plant.  There  are  in  addition  two  trans- 
I  mission  lines  from  White  River  to 
I  Station  “A”  of  the  former  Seattle- 
j  Tacoma  Power  Company  in  Tacoma, 
j  At  the  present  time  the  White  River 
^  station  is  the  main  switching  point  for 
the  55,ooo-volt  transmission  lines. 

I  LOCAL  TRANSMISSION  AND  DISTRIBUTION 
IN  SEATTLE. 

The  local  transmission  circuits  for 
the  city  of  Seattle  are  2300  volts,  two- 
phase,  and  13,800  volts,  three-phase. 
The  entire  distribution  with  the  excep¬ 
tion  of  the  250-volt  Edison  three-wire 
system  is  at  2200  volts,  two-phase. 
There  are  eleven  substations  in  Seattle, 
three  of  which  are  combined  gen¬ 
erating  station  and  substations,  while 
^  two  others  are  step-down  stations 

transforming  from  55.000  volts  to  the 
Jjlk^  tensions  required  for  local  transmis- 

sion  and  distribution.  One  of  the  latter 
- ^ -  is  located  at  Seventh  Avenue  and  Jef¬ 
ferson  Street,  with  a  transforming 
equipment  for  10,000  kw,  and  the  other 
.•\pril  15,  the  general  system  of  distribution  has  been  some-  is  located  at  Massachusetts  and  Colorado  Streets,  with  a 

what  modified.  The  Snoqualmie  Falls  plant  began  opera-  transforming  equipment  for  24,000  kw. 

tions  with  a  transmission  voltage  of  30,000  at  the  gen-  About  4000  kw  of  the  power  transformed  at  Seventh 

crating  plant  and  transmitted  energy  _ _ _ 

over  two  aluminum  lines  to  Seattle  and  ^ 

Tacoma,  both  lines  being  on  one  pole 
and  going  direct  from  the  falls  to 
Renton,  a 

Branching  at  this  point,  ^ 

two  lines  continued  south  to  Tacoma  I  I  ' 

and  two  north  to  Seattle,  there  being  g  |  •  2^Sfl[|K||Pilr  , 

one  of  poles  for  the 

each  case.  This  com-  ^ 

pany  continued  to  operate  in  this  man- 

ner  1904,  when  an  additional  pole  •  ||| 

built  from  the  generating  plant 
to  both  Seattle  and  Tacoma  and  a 

transmission  line  placed  on  each  set  of  T 

poles.  The  transmission  voltage  re- 
mained  at  30,000  volts  until  1909,  when 
transforming  apparatus  in- 

the  pressure 

to  The 


Fig.  40 — Union  Street  Substation,  Seattle. 
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Of  the  power  transformed  at  the  Massachusetts  Street 
substation,  about  800  kw  is  distributed  from  there  for  two- 
phase  motor  circuits  and  175  kw  for  lighting.  Between 
4000  kw  and  5000  kw  is  transmitted  at  2200  volts,  two- 
phase,  to  the  Post  Street  substation,  the  feeders  for  this 
transmission  being  of  500,000-circ.  mil  copper  placed  over¬ 
head.  In  the  Post  Street  substation  the  energy  is  converted 


I  mile  north  of  the  James  Street  substation.  At  this  point 
selector  switches  are  mounted  in  a  box  on  a  pole,  so  that 
the  North  Seattle  branch  may  be  switched  to  either  line. 

A  single-phase  solid  copper  line  supplies  power  to  the 
West  Seattle  substation,  practically  3  miles  distant  from 
the  Massachusetts  Street  substation.  Between  the  George¬ 
town  substation  and  the  James  Street  substation  is  a  No. 


Fig.  42 — Transformer  and  Switching  Station  at  Renton. 

by  rotary  converters  for  use  on  the  railway  and  Edison 
systems.  Radiating  from  the  Massachusetts  Street  sub¬ 
station  are  five  13.800-volt,  three-phase  transmission  lines 
leading  to  the  substations  located  in  the  various  parts  of 
the  city.  Two  of  these  lines,  consisting  of  No.  4/0  stranded 
copper  on  separate  poles,  supply  energy  to  the  James  Street 
substation,  2  miles  distant.  One  line  of  stranded  aluminum 
equal  to  No.  4/0  copper  connects  with  the  Georgetown 
generating  station  and  substation,  approximately  3J4  miles 
south.  Another  stranded  aluminum  line  of  No.  4/0  copper 
equivalent  supplies  energy  to  the  Union  Street,  North 
Seattle  and  Ballard  substations.  At  a  distance  of  15,600  ft. 
from  Massachusetts  Street,  a  tap  is  taken  from  this  line 
to  the  North  Seattle  substation,  at  which  point  the  size  of 
the  wire  changes  from  No.  4/0  to  No.  2/0  copper  equivalent 
and  continues  from  there  to  the  Ballard  substation,  which 


Fig.  44 — Motor-Generators  in  James  Street  Substation,  Seattle. 

4/0  three-phase,  i3,8po-volt  copper  line,  which  is  used 
when  the  steam  turbines  in  the  Georgetown  plant  are  oper¬ 
ated.  The  length  of  this  line  is  6.1  miles.  Between  the 
Post  Street  and  James  Street  substations  is  a  500,000-circ. 
mil,  two-phase  feeder  about  900  ft.  of  which  is  under¬ 
ground.  This  feeder  is  used  for  an  interchange  of  energy 
between  these  stations.  Between  Post  Street  and  Union 
Street  substations  is  a  No.  4/0  overhead  two-phase  feeder, 
which  is  used  for  an  interchange  of  energy  between  the 
respective  stations.  This  feeder  is  being  placed  under¬ 
ground  at  the  present  time  and  its  size  increased  to  500,000 
circ.  mil.  All  of  the  two-phase  supply  feeders  between 
substations  are  equipped  with  two-phase  induction  regu¬ 
lators.  so  as  to  vary  the  load  according  to  requirements. 

EQUIPMENT  OF  SUBSTATIONS. 

.Mternating  current  for  lighting  and  two-phase  motor 


Fig.  43 — Tacoma  Substation. 

is  39,600  ft.  distant.  A  No.  2/0,  three-phase,  13,000-volt 
overhead  line  also  connects  the  Ballard  and  Fremont  sub¬ 
stations.  From  the  James  Street  substation  are  two  No.  i/o, 
three-phase,  13.800  volt  lines  on  the  same  poles,  supplying 
the  North  Seattle  and  Fremont  substations.  The  tap  from 
these  lines  for  the  North  Seattle  substation  is  taken  at 
Broadway  and  Republican  Street,  which  is  approximately 


Fig.  45 — Switchboard  and  Regulators,  James  Street  Substation. 

circuits  is  distributed  to  consumers  from  all  substations 
except  those  at  Fremont  and  West  Seattle  and  that  on 
Union  Street.  The  Fremont  and  West  Seattle  substations 
supply  energy  through  motor-generators  to  the  railway  sys¬ 
tem  exclusively,  while  the  Union  Street  substation  supplies 
energy  through  motor-generators  exclusively  to  the  Edison 
three-wire  system.  The  standard  current-carrying  capacity 
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•of  2200-volt  feeders  for  lighting  service  is  200  amp  and  for 
two-phase  motor  feeders  the  power  transmitted  is  1000  kw. 

Connected  to  the  Massachusetts  Street  substation  at  the 
present  time  are  two  two-phase  motor  circuits  and  one 
single-phase  lighting  circuit.  The  lighting  circuit  is 
equipped  with  a  regulator  which  will  shortly  be  replaced 
with  an  automatic  induction  regulator. 

MASSACHUSETTS  STREET  SUBSTATION 

The  substation  located  on  Massachusetts  Street  is  the 
Seattle  terminus  of  the  lines  coming  from  the  Electron  and 
White  River  station,  by  way  of  the  latter,  and  is  on  that 
account  the  most  important  substation  of  the  system.  The 
two  55,ooo-volt  lines,  made  up  of  No.  Vo  copper  on  wooden 
poles  with  the  wires  arranged  on  a  6-ft.  triangle,  enter  the 
station  th£ough  the  roof,  where  aluminum-cell  lightning 
arresters  are  provided.  The  transforming  equipment  pro¬ 
vided  comprises  two  io,ooo-kw,  three-phase,  delta-to-delta 
transformers  which  step  down  the  potential  of  the  incoming 
circuit  from  50,000  volts  to  13,800  volts,  and  one  4000-kw 
bank  of  transformers  which  steps  down  the  potential  from 
50,000  volts,  three-phase,  to  2300  volts,  two-phase. 

The  disconnecting  switches  and  buses  for  the  incoming 
high-tension  lines  are  arranged  on  wooden  frames,  the 
circuits  being  protected  with  18-32  varnish  cambric  insula¬ 
tion  where  there  is  any  probability  of  operators  coming  in 
contact  with  them.  There  are  two  buses  provided.  Four 
50,000-volt  oil  switches  are  installed,  two  of  which  act  as 
both  transformer  and  line  switches,  another  being  employed 
as  a  bus  junction  switch,  and  the  fourth  being  used  on  the 
three-phase  to  two-phase  transformer  bank,  which  is  ar¬ 
ranged  to  be  switched  to  either  bus  by  selector  switches. 
.Ml  of  the  13,000-volt  buses  and  disconnecting  switches  are 
mounted  in  rein  forced-concrete  cells.  There  is  a  double 
13,000-volt  bus,  and  each  of  the  five  13,000-volt  lines  ra¬ 
diating  from  the  station  is  equipped  with  an  oil  switch 
mounted  in  a  cell. 

The  2200-volt  buses  are  in  the  basement,  and  a  remote- 
control  oil  switch  is  connected  between  the  two-phase  bank 


rig.  46— Switch  Room,  James  Street  Substation,  Seattle. 

and  bus,  besides  one  on  each  of  the  two-phase  feeders  sup¬ 
plying  the  Post  Street  substation.  The  water  from  the 
transformers  is  cooled  in  a  surface  condenser,  salt  water 
from  the  bay  being  pumped  through  the  condenser  tubes, 
on  the  other  side  of  which  is  the  fresh  water  from  the 
transformers.  There  is  a  25-ton  hoist  outside  the  building 


under  which  the  transformers  can  be  wheeled  in  case  re¬ 
pairs  are  necessary. 

JEFFERSON  STREET  SUBSTATION. 

The  substation  located  at  Seventh  and  Jefferson  Streets 
is  the  terminus  of  the  lines  from  Snoqualmie  Falls,  besides 


Fig.  47 — High-Tension  Circuits  in  Massachusetts  Street  Sub 
station,  Seattle. 


containing  rotary-converters  for  railway  load.  Two  50,000- 
volt  lines  enter  the  building  and  twelve  2200-volt,  two- 
phase  distribution  circuits  leave  it,  in  addition  to  two  2200- 
volt,  two-phase  trunk  lines,  one  of  which  goes  to  the  James 
Street  substation  and  the  other  to  both  the  Post  and  James 
Street  substations.  The  equipment  installed  comprises  two 
2500-kw,  50,000  to  2300-volt  Westinghouse  three-phase  to 
two-phase  transformer  banks;  two  2500-kw,  50,000  to 
13,800-2300-volt,  three-phase  to  two-phase  transformer 
banks;  four  500-kw,  2200  to  12,500-volt,  two-phase  to  three- 
phase  transformer  banks;  one  500-kw,  6oo-volt,  three-phase 
rotary;  two  500-kw,  6oo-volt,  two-phase  rotaries;  one  500- 
kw  General  Electric  two-phase,  2300-volt  automatically 
operated  induction  regulator,  and  2600  kw  in  transformers 
for  the  rotaries. 

JA.MES  STREET  SUBSTATION. 

The  James  Street  substation  occupies  the  north  end  of  a 
building  that  was  built  about  the  year  1890  as  a  carhouse 
and  generating  station  for  the  Union  Trunk  Line.  The 
part  of  the  original  building  occupied  by  the  substation  at 
the  present  time  has  been  partitioned  off  from  the  main 
part  of  the  building  by  reinforced-concrete  and  tiled  walls, 
which  renders  the  space  occupied  by  the  electrical  equip¬ 
ment  practically  fireproof. 

The  equipment  in  this  station  consists  of  two  looo-kw, 
6oo-volt  generators  for  railway  service,  each  direct-con¬ 
nected  to  13,800-volt  synchronous  motors,  and  two  500-kw, 
6oo-volt  railway  generators  connected  to  13.800-volt  motors. 
The  energy  from  these  machines  is  distributed  to  the  rail¬ 
way  system  through  nine  feeder  panels,  seven  of  which  are 
of  1200-amp  capacity,  the  other  two  being  of  2000-amp 
capacity.  There  are  seven  alternating-current  lighting 
feeders  for  supplying  service  to  the  residential  district,  six 
of  which  are  equipped  with  a  200-amp  automatic  regulator. 
There  is  one  two-phase  motor  circuit,  and  two-phase  energy 
is  also  supplied  from  this  station  at  2200  volts  to  the  Madi¬ 
son  Street  cable  substation  for  operating  the  motor  that 
drives  the  cable.  A  13,800-volt,  three-phase  feeder  from 
this  station  supplies  energy  to  a  motor  in  the  Yesler  Way 
cable  substation  for  driving  the  Yesler  Way  cable.  The 
James  Street  cable  line  has  its  cable  machinery  located  in 
this  station  and  is  also  driven  by  a  two-phase  variable- 
speed  induction  motor,  which  obtains  its  power  from  the 
2200-volt  bus.  There  are  four  lOoo-kw  air-blast  trans- 
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formers  stepping  down  the  potential  from  13,200  volts  to 
2200  volts.  The  energy  from  these  is  used  as  occasion 
requires  for  the  distribution  circuits  from  this  station  or 
transmitted  to  the  Post  Street  and  Seventh  Avenue  and 
Jefferson  Street  substations.  Occasionally  these  substations 
will  supply  the  James  Street  substation  with  energy,  and 


Fig.  48 — Motor-Generators  and  Switchboard,  North  Seattle  Sub¬ 
station. 


at  other  iime>  the  James  Street  substation  will  supply  them 
with  2200-volt  energy  as  conditions  require. 

The  switch  room  is  located  above  the  generating  room 
and  control  panels.  The  two  13,800-volt  lines  from  the 
Massachusetts  Street  substation  enter  this  switch  room 
through  a  wire  tower  on  the  northeast  corner  of  the  sta¬ 
tion,  pass  through  General  Electric  oil  switches  and  con¬ 
nect  to  double  buses  by  means  of  selector  switches.  The 
two  13,000-volt  lines  supplying  energy  to  the  Fremont  and 
North  Seattle  substations  are  taken  from  the  13,000-volt 
bus  in  this  substation  through  an  oil  switch,  whence  they 
may  be  separated  by  disconnecting  switches.  They  also 
leave  this  station  by  the  same  wire  tower  that  the  lines 
from  the  Massachusetts  Street  substation  enter.  The 
13,800-volt  line  from  the  Georgetown  substation  is  brought 
in  through  a  large  three-conductor,  lead-covered  cable  di¬ 
rect  from  the  fixture  pole  at  the  southeast  corner  of  the 
building.  The  13,000-volt  feeder  supplying  energy  to  the 
Yesler  Way  cable  substation  is  taken  out  through  a  13,000- 
volt  three-conductor,  lead-covered  cable. 

With  the  exception  of  the  Massachusetts  Street  substa¬ 
tion,  the  James  Street  substation  is  the  most  important  as 
a  general  distribution  center  for  the  2200- volt  and  13,000- 
volt  systems. 

NORTH  SEATTLE  SUBSTATION. 

The  North  Seattle  substation  is  situated  at  the  corner  of 
Taylor  Avenue  and  Republican  Street  and  consists  of  a 
two-story  reinforced-concrete  building.  This  building  was 
erected  in  1907  and  ample  space  was  provided  for  addi¬ 
tional  equipment.  The  machine-room  floor  of  the  present 
building  has  space  for  three  looo-kw  motor-generator  sets 
and  six  looo-kw  single-phase  air-blast  transformers.  The 
present  equipment  consists  of  two  looo-kw  motor-generator 
sets  for  supplying  energy  to  the  railway  system  at  600  volts. 
The  generators  are  direct-connected  to  13,800-volt  syn¬ 
chronous  motors.  There  is  one  bank  of  air-blast  trans¬ 
formers,  consisting  of  two  looo-kw  units  transforming  from 
13,200  volts,  three-phase,  to  2200  volts,  two-phase.  All 
switchboard  apparatus  and  control  panels  are  located  on 
the  machine-room  floor.  The  oil  switches,  buses,  starting 
compensators  and  automatic  regulators  for  lighting  feeders 
are  located  in  the  basement.  The  energy  for  this  station 
is  obtained  from  two  13.800-volt  lines,  one  of  which  is  con¬ 
trolled  from  the  James  Street  substation  and  the  other  from 


the  Massachusetts  Street  substation.  Double  buses  are  pro¬ 
vided  for  the  13,000-volt  system  and  all  apparatus  is  ar¬ 
ranged  to  be  supplied  from  either  bus.  The  13,000- volt 
lines  enter  the  station  through  a  wire  tower  and  all  dis¬ 
tribution  and  railway  feeder  circuits  are  taken  out  of  the 
building  through  the  same  tower.  At  the  present  time 
there  are  three  200-amp  single-phase  lighting  circuits 
equipped  with  automatic  induction  regulators  and  one 
looo-kw,  two-phase  motor  circuit.  The  distribution  of  en¬ 
ergy  to  the  railway  system  is  controlled  through  six  railway 
feeder  panels,  each  of  1200-amp  capacity,  the  feeder  copper 
being  1,000,000  circ.  mil  between  the  switchboard  panel 
and  the  outlet  of  the  building,  where  the  circuits  are  tapped 
on  to  500,000-circ.  mil  cables  run  overhead. 

UNION  STREET  SUBSTATION. 

The  Union  Street  substation  is  located  at  the  corner  of 
Union  and  Post  Streets,  very  close  to  the  heart  of  the  retail 
business  district.  It  was  erected  in  1907  to  take  care  of  the 
rapidly  increasing  load  on  the  Edison  three-wire  system. 
Previous  to  the  erection  of  this  station  the  Edison  three- 
wire  system  was  supplied  through  rotary  converters  located 
in  the  Post  Street  station,  about  2000  ft.  south  of  the  Union 
Street  station.  The  rotaries  receive  their  alternating-cur- 
rent  supply  from  the  Electron  water-power  plant  and  two 
steam-driven  generating  units,  located  in  the  Post  Street  . 
station.  There  is  also  in  the  Post  Street  station  a  storage  ‘ 
battery  with  a  discharge  capacity  of  1300  kw  for  one  hour, 
which  was  installed  in  1903.  The  storage-battery  and  the 
steam-generating  units  afforded  a  most  excellent  rela^  anji 
emergency  supply  in  case  of  trouble  with  the  transmission 
lines  or  the  water-power  plant,  which  was  ample  until 

In  that  year  it  was  necessary  to  install  additional  equip¬ 
ment,  and  the  property  on  which  the  Union  Street  substa¬ 
tion  now  stands  was  purchased,  the  lot  being  120  ft.  square. 
Ample  ground  was  obtained  to  install  all  the  equipment  it 
was  thought  would  ever  be  necessary  at  that ‘location.  A 


Fig.  49 — Lightning  Arresters  In  Massachusetts  Street  Substation, 
Seattle. 


was  planned,  with  the  idea  of  installing  two  storage  bat¬ 
teries  of  the  same  rating  as  the  one  in  the  Post  Street  sta¬ 
tion  and  5000  kw  in  motor-generator  sets.  Only  two-thirds 
of  the  building  was  erected  in  1907,  and  1000  kw  in  motor- 
generator  sets  was  installed,  in  two  500-kw  units.  The 
building  is  a  reinforced-concrete  structure,  arranged  for 
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batteries  on  the  two  lower  floors,  the  oil-switch  and  rheostat 
room  occupying  the  third  floor,  while  the  motor-generators 
and  direct-current  switchboards  are  on  the  fourth  floor. 

In  1911  an  additional  1000-kw  motor-generator  unit  was 
installed  to  take  care  of  the  increasing  load.  Late  in  the 
fall  of  1911  the  consolidation  of  the  Seattle  Electric  Com¬ 
pany  with  the  Seattle-Tacoma  Power  Company  was 
effected,  and  question  immediately  arose  as  to  what  dis¬ 
position  should  be  made  of  the  services  in  the  business 
district  supplied  with  alternating  current  by  the  Seattle- 
Tacoma  Power  Company.  The  question  of  continuing  to 
supply  customers  of  the  latter  company  with  alternating 
current  and  placing  the  wires  underground  in  the  business 
district  was  considered.  This  would  have  made  it  necessary 
to  maintain  two  separate  underground  systems,  supplying 
customers  in  the  same  territory,  with  the  rather  doubtful 
condition  that  the  customers  supplied  from  the  alternating- 
current  system  would  have  a  less  reliable  source  of  supply 
than  was  afforded  with  the  Edison  three-wire  system  and 
its  storage-battery  auxiliary.  To  have  maintained  the  two 
separate  systems  in  the  same  district,  both  supplied  by  the 
same  company,  the  alternating-current  system  dependent 
entirely  on  the  transmission  lines  and  water-power  plant, 
while  the  Edison  system  was  amply  taken  care  of  with  a 
storage-battery  auxiliary  and  steam-generating  units,  would 
have  been  rather  a  doubtful  policy.  The  matter  was  care- 


rig.  50— Switch  Room,  Substation  at  North  Seattle. 


fully  considered  from  all  viewpoints  and  it  was  decided  to 
transfer  the  customers  of  the  Seattle-Tacoma  Power  Com¬ 
pany  to  the  existing  Edison  three-wire  system.  The  amount 
of  load  to  be  transferred  was  approximately  3000  kw, 
which  involved  a  corresponding  increase  in  the  existing 
I'-dison  three-wire  system,  both  in  station  equipment  and 
underground  feeders  and  mains.  It  was  decided  to  complete 
the  building  at  the  Union  Street  substation  in  accordance 
with  the  plans  of  1907  and  install  tw'o  1500-kw  motor- 
generator  sets  and  a  storage  battery  with  an  hour  rate  of 
discharge  of  2600  kw. 

riie  present  alternating-current  supply  for  the  station  is 
obtained  from  a  No.  4-0.  13.800-volt,  three-phase  feeder 
from  the  Massachusetts  Street  station  and  from  a  No.  4-0, 
two-phase,  2200-volt  feeder  from  the  Post  Street  station, 
the  13.800  and  2200-volt  feeders  being  paralleled  through  a 
2000-kw  transformer  bank,  T-connected.  The  increase  now 
being  made  in  the  Union  Street  station  has  made  it  neces¬ 
sary  to  increase  the  alternating-current  supply,  and  an 
additional  13,800-volt  feeder  is  being  installed.  This  feeder 
obtains  its  energy  from  the  substation  at  Seventh  and  Jef¬ 
ferson  Streets,  which  is  the  main  transforming  station  for 
Seattle  of  what  was  formerly  the  Seattle-Tacoma  Power 
Company.  Thus  the  two  transmission  lines  from  Snoqual- 
mie  Falls  station  to  the  Seventh  and  Jeflferson  Avenue  sub¬ 
station  and  the  two  transmission  lines  from  the  White 


River  station  to  Massachusetts  Street  eventually  send  en¬ 
ergy  to  Union  Street.  In  addition,  there  is  a  two-phase,. 
22oo-volt  feeder  from  the  Post  Street  station,  where  steam¬ 
generating  units  are  installed. 

The  changes  and  additions  to  the  Union  Street  station  are 
being  made  at  a  cost  of  approximately  $225,000,  all  of  which 
is  to  insure  continuity  of  service  in  the  business  district. 
The  motor-generators  and  direct-current  switchboards  will 
be  supplied  by  the  Westinghouse  Electric  &  Manufacturing. 
Company  and  the  alternating-current  switchboard  apparatus- 
by  the  General  Electric  Company.  The  storage  battery,, 
which  it  is  said  will  be  the  third  largest  in  the  country,  will 
be  supplied  by  the  Gould  Storage  Battery  Company. 

FREMONT  SUBSTATION. 

The  Eremont  substation  was  built  in  the  fall  of  1902  to- 
take  care  of  the  rapidly  increasing  railway  and  lighting, 
load  in  the  north  end  of  the  city.  The  present  equipment 
consists  of  two  looo-kw  motor-generator  sets  for  supplying 
energy  to  the  railroad  system.  A  good  deal  of  the  lighting 
and  motor  load  was  formerly  handled  from  this  substation, 
but  the  erection  of  substations  in  other  locations  has  made 
it  desirable  to  transfer  that  business  to  them. 

Three  13,000-volt,  three-phase  lines  supply  the  necessary 
energy.  Two  of  these  are  controlled  from  the  James  Street 
substation  by  means  of  one  oil  switch  for  the  two  lines,, 
and  the  same  method  of  control  for  these  two  lines  is  used 
in  the  Fremont  substation,  selector  switches  being  used  tO' 
separate  the  lines  when  desired.  The  other  13,000-volt  line 
is  controlled  from  the  Ballard  substation  and  in  fact  forms 
a  tie  line  between  the  Fremont  and  Ballard  substations. 
The  line  from  Ballard  terminates  on  the  fixture  pole  at  the 
station,  where  it  enters  a  three-conductor,  lead-covered 
cable,  which  is  carried  down  the  pole  and  underground  into 
the  station,  where  it  passes  through  the  necessary  discon¬ 
necting  oil  and  selector  switches,  to  be  used  on  the  double 
bus. 

BALLARD  SUBSTATION. 

The  Ballard  substation  was  built  in  the  fall  of  1909  and 
is  a  brick  building  with  a  row  of  reinforced-concrete  col¬ 
umns  about  midway  its  length  to  support  the  oil-switch 
gallery,  traveling  crane  and  roof.  The  oil  switches  are 
mounted  in  concrete  cell  work,  while  the  buses  are  openi 
and  mounted  directly  above  the  oil  switches  on  channel 
and  angle-iron  framework.  Energy  at  13,200  volts,  three- 
phase,  is  obtained  over  a  line  from  the  Massachusetts  Street 
substation  and  the  tie  line  previously  mentioned  between 
the  Fremont  and  Ballard  substations.  A  13,000-volt  line  is 
taken  from  this  substation  for  supplying  the  Halls  Lake 
substation,  10.45  niiles  north  of  the  Ballard  station,  on  the 
Seattle-Everett  Interurban  line.  All  wires  are  taken  into- 
this  substation  underground.  They  terminate  on  the  fixture 
poles,  where  they  enter  lead-covered  cables  and  are  taken 
down  the  poles  in  iron  pipes  into  the  underground  ducts. 

riie  equipment  of  this  substation  at  the  present  time  con¬ 
sists  of  one  looo-kw  and  one  500-kw  motor-generator  set 
for  railway  service.  There  are  three  single-phase  lighting 
circuits,  two  of  which  are  equipped  with  200-amp  auto¬ 
matic  induction  regulators,  the  other  circuit  being  equipped 
with  a  hand-operated  General  Electric  regulator;  one  two- 
phase,  2200-volt  motor  circuit,  and  one  bank  of  2000-kw, 
13,000-volt,  three-phase,  to  2200-volt,  two-phase,  air-blast 
transformers.  Double  buses  are  provided  for  the  13.000- 
volt  supply  and  all  apparatus  is  arranged  to  be  switched  to 
either  bus  by  the  means  of  selector  switches.  Only  a  single 
bus  is  provided  for  the  2200-volt  system  at  this  time,  but 
space  is  left  for  an  additional  bus.  All  apparatus  is 
equipped  with  oil  switches,  mounted  in  concrete  cell  work. 

W'EST  SEATTLE  SUBSTATION. 

The  West  Seattle  substation  was  built  in  1907  and  is 
strictly  a  railway  substation.  The  voltage  of  the  supply 
which  is  obtained  from  the  Massachusetts  Street  substation 
is  13,200.  The  equipment  at  the  present  time  consists 
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THE  MUNICIPAL  PLANT  AT  SEATTLE. 

11,000-kw  Hydroelectric  Development  on  Cedar  River  and  Auxiliary  15()()-kw 

Water-Power  Station  in  Seattle. 


Energy  Transmitted  39  Miles  at  60,000  Volts  to  Seattle — Distribution  System  and  Extensive  Orna¬ 
mental  Street-Lighting  Equipment — Two-Phase,  Five-Wire  System  Employed — 

One  Suburb  Lighted  from  Single  Wire. 


OR  the  lighting  of  the  city  of  Seattle  a  large 
system  has  been  built,  comprising  a  hydro¬ 
electric  generating  station  on  the  Cedar 
River,  39  miles  outside  the  city ;  two  60,000- 
volt  transmission  lines,  an  auxiliary  water¬ 
power  station  in  Seattle  using  water  from 
the  city  reservoir,  and  an  extensive  city 
distribution  system  serving  approximately 
20,000  customers  and  supplying  energy  for 
street  lighting.  With  the  exception  of  a  small  amount  of 
direct-current  energy  in  the  business  district  of  the  city  for 
elevator  motors,  all  the  rest  of  the  system  is  supplied  with 
alternating-current  energy. 

Cedar  Lake,  which  is  used  as  a  reservoir,  is  situated  just 
west  of  the  crest  of  the  Cascade  Mountains  and  about  43 
miles  southeast  of  Seattle.  The  tributary  w'atershed,  79 
square  miles  in  area,  is  extremely  rough  and  mountainous 
and  is  covered  with  a  dense  growth  of  fir  and  hemlock  tim¬ 
ber.  Precipitation  over  this  area  is  very  heavy,  amounting 
to  no  in.  a  year  at  the  lake  level,  and  probably  much  more 
on  the  surrounding  mountains.  Careful  records  of  run-oflf 
are  kept,  use  being  made  of  the  dam  spillway  as  a  weir  and 
water  elevations  being  noted  daily.  The  flow  averages 
about  400  cu.  ft.  per  second  and  is  made  unusually  steady 
from  the  fact  that  the  melting  snow  and  ice  on  the  mountain 
feeds  the  stream  during  June,  July  and  August.  The  present 
dam,  built  of  timber  cribs  filled  with  rock,  is  located  three- 
fourths  of  a  mile  below  the  natural  outlet  of  the  lake  and 
raises  its  level  18  ft.,  impounding  about  1,000,000.000  cu.  ft. 
of  water.  The  spillway  is  in  the  center  of  the  dam,  and  the 
control  gates  for  the  penstocks  are  placed  in  one  wing, 
which  also  carries  intake  screens  made  up  of  wooden  bars. 

In  order  to  develop  the  full  power  of  the  site,  water 
storage  is  necessary;  and  to  that  end  a  concrete  dam,  215  ft. 
high  and  720  ft.  long,  is  now  in  process  of  construction  at 
a  point  2^4  miles  below  the  lake  outlet.  This  dam  when 
completed  will  raise  the  lake  level  an  additional  58  ft.,  in¬ 
crease  its  area  from  1.91  to  5.23  square  miles  and  render 
60.000  hp  available  at  the  waterwheels. 


From  the  present  dam  two  penstocks,  one  68  in.  and  the 
other  49  in.  in  diameter,  convey  the  water  to  the  power 
house,  3*4  miles  distant  and  610  ft.  lower  in  elevation. 
These  pipes  are  of  wood-stave  construction  for  a  distance 
of  15,600  ft.,  and  from  this  point  to  the  power  house,  1000 
ft.,  riveted  steel  is  used.  The  larger  pipe  divides  through 
a  Y  and  connects  to  two  48-in.  steel  pipes.  Both  penstocks 
are  covered  throughout  with  18  in.  of  earth  and  the  steel 
portions  are  anchored  at  short  intervals  in  heavy  blocks 
of  concrete.  Many  engineering  difficulties  were  met  in  lay¬ 
ing  the  penstocks,  and  it  was  necessary  to  use  five  steel, 
elbows  for  the  larger  pipe,  where  the  curvature  could  not  be 
kept  under  18  deg.,  the  maximum  used  with  wood-stave 
pipe.  Where  it  was  necessary  to  cross  the  river  steel  pipe 
is  carried  4  ft.  below  the  bed  of  the  stream  so  that  there 
is  no  danger  from  floods,  which  are  quite  severe  in  the 
Cedar  River  valley.  Each  penstock  has  a  30-in.  standpipe, 
located  at  the  top  of  the  hill  about  3600  ft.  from  the  power 
house.  Although  situated  so  far  from  the  station,  these 
pipes  are  an  aid  to  regulation,  as  their  frequent  overflow 
would  indicate.  There  is  a  cross-over  connection  between 
the  pipes  just  above  the  power  house,  so  that  either  pipe 
may  supply  any  waterwheel. 

GENERATING  STATION. 

The  generating  station  contains  four  units,  two  2400-hp^ 
Pelton  impulse  wheels  direct-connected  to  1500-kw,  60-cycle, 
6oo-r.p.m.,  2300-volt,  three-phase  Bullock  generators,  and 
two  8ooo-hp  Francis  turbines,  built  by  the  Platt  Iron  Works,, 
connected  to  4000-kw,  400-r.p.m.,  60-cycle,  2300-volt,  three- 
phase  Westinghouse  generators.  Each  impulse  wheel  has 
two  runners,  both  equipped  with  needle  and  deflecting 
nozzles  and  governed  by  a  Lombard-Replogle  mechanical 
governor  acting  on  both  nozzles.  The  turbines,  which  were 
among  the  first  in  America  to  be  installed  on  so  high  a  head, 
are  equipped  with  Lombard  type  N  governors  and  relief 
valves,  the  latter  being  arranged  to  open  automatically  on 
a  certain  pressure  in  the  penstock  and  to  be  closed  by  the 
governor,  to  which  they  are  attached  by  a  dash-pot  connec- 
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tion.  The  problem  of  regulation  on  the  turbines  is  made 
difficult  by  the  long  penstock  and  high  head,  coupled  with 
the  fact  that  it  was  not  feasible  at  the  time  the  station  was 
built  to  place  a  standpipe  near  the  power  house.  The  gov¬ 
ernors  and  relief  valves  have  given  good  results,  however, 
and  the  governing  for  the  station  is  done  largely  with  the 
turbines  rather  than  with  the  impulse  wheels.  Each  impulse 


high-tension  side,  with  the  neutral  point  of  the  star  con¬ 
nection  grounded.  The  transformers  are  placed  in  a  sep¬ 
arate  building  next  to  the  power  house,  and  the  high-tension 
wiring  is  placed  in  another  building,  except  the  line  switches, 
which  are  in  a  separate  small  stone  building.  A  duplicate 
bus  system  is  used  throughout,  on  both  2300-volt  and  60,000- 
volt  wiring. 


Pig.  1 — Cedar  Lake,  Used  as  Reservoir,  Seattie  Municipai  System. 

wheel  has  a  24-in.  motor-operated  gate  valve,  and  each 
turbine  has  a  48-in.  hydraulic  gate  valve. 

Control  of  the  entire  station  is  brought  within  the  reach 
of  one  operator  by  means  of  a  special  control  board,  36  in. 
by  72  in.  in  size,  designed  and  built  by  the  lighting  depart¬ 
ment.  This  board  contains  a  diagram  of  the  entire  station, 
gun-metal  being  used  to  represent  waterwheels  and  gen¬ 
erators;  nickel,  exciter  circuits;  brass,  the  2300-volt  cir¬ 
cuits,  and  copper,  the  6o.ooo-volt  circuits.  The  diagram  is 
so  arranged  that  each  operation  is  seen  in  miniature  on  the 
face  of  the  board,  rendering  confusion  or  mistake  im¬ 
probable.  The  meters  and  synchroscope  are  mounted  on 
vertical  panels  immediately  above  the  control  board.  As  a 
safeguard  in  case  the  load  drops  off  suddenly,  three  rheo¬ 
stats  made  of  coils  of  resistance  wire  immersed  in  water 
have  been  installed,  which  can  be  connected  to  the  station 
bus  or  to  any  machine  and  thus  prevent  excessive  speeds. 


Fig.  3 — Seattle  Municipal  Station  at  Cedar  Falls,  Wash. 

The  2300-volt  switches  are  non-automatic ;  but  the  high- 
tension  lines  have  a  relay  of  special  design,  consisting  of 
two  solenoids  acting  on  a  common  core  and  so  arranged 
that  an  excess  of  current  in  either  will  pull  the  core  to  its 
end.  Each  solenoid  is  connected  through  a  series  trans¬ 
former  to  one  of  the  wires  of  each  transmission  line,  the 
ratio  on  the  series  transformer  being  adjusted  to  balance 
the  relay  when  the  lines  are  operating  normally,  in  mul¬ 
tiple.  Reverse-power  time-limit  relays  are  used  at  the  sub¬ 
station.  In  case  of  short-circuit  on  either  high-tension  line 
the  power-house  relay  will  remain  balanced  until  the  reverse 
power  relay  clears  the  faulty  line  at  the  substation.  This 
will  unbalance  the  power-house  relay,  which  will  indicate 
to  the  operator  by  a  signal  lamp  which  line  is  in  trouble. 

TRANSMISSION  LINES. 

'I  he  two  transmission  lines  are  38.7  miles  in  length,  built 


Fig.  2 — New  Masonry  Dam, 

The  generating  units  are  placed  end  to  end  down  the 
center  of  the  station,  with  the  control  board  on  one  side 
and  the  2300-volt  switches  on  a  balcony  opposite,  together 
with  the  field  rheostats  and  switches.  For  transmission  the 
potential  is  stepped  up  to  60,000  volts.  There  are  nine 
1500-kw  step-up  transformers  grouped  in  three  banks,  con¬ 
nected  in  delta  on  the  low-tension  side  and  in  star  on  the 


Seattle  Municipal  System. 

of  cedar  poles,  using  14-in.  triple-petticoat  insulators  on 
steel  pins.  The  first  line,  built  in  1904,  is  of  No.  2  solid 
copper,  spaced  on  a  6-ft.  triangle,  and  the  average  span 
length  is  140  ft.  The  second  line,  built  four  years  later, 
uses  No.  4-0  stranded  copper,  spaced  on  a  7-ft.  triangle,  and 
is  strung  on  cedar  poles  55  ft.  to  85  ft.  long  wtih  ii-in.  tops, 
the  poles  being  spaced  at  from  450  ft.  to  750  ft. 


June  i,  1912. 


Each  high-tension  line  has  a  lightning  arrester  at  each 
end,  consisting  of  a  horn-gap  in  series  with  a  water  column. 
A  complete  telephone  system  is  installed  from  the  city  to 
Cedar  Lake.  The  new  transmission  line  carries  a  tele¬ 
phone  line  of  3/16-in.  stranded  steel  cable,  strung  15  ft. 
below  the  high-tension  wires,  and  the  old  line  has  a  similar 
line  of  No.  ii  copper.  The  telephone  lines  are  transposed 
every  3000  ft.  and  the  high-tension  lines  every  12,000  ft. 
Special  telephone  transformers  with  grounded  secondaries, 
developed  and  made  by  the  lighting  department,  are  used 
for  all  telephones. 

To  insure  continuity  of  service,  the  entire  right-of-way 
for  the  transmission  lines  has  been  cleared,  bringing  the 
lines  beyond  the  length  of  the  tallest  tree.  This  made 
necessary  the  cutting  and  clearing  of  millions  of  feet  of  fir 
and  hemlock.  Each  line  is  divided  into  three  sections,  with 
disconnecting  and  cross-over  air  switches,  so  that  any 
defective  section  can  be  cut  out.  Two  line  patrolmen  are 


accident  to  the  main  station  and  will  materially  help  to 
tide  over  the  dry  seasons  until  the  new  dam  is  completed. 

SUBSTATION. 

The  city  substation,  situated  at  Seventh  Avenue  and 
Vesler  Way,  is  a  white  brick  and  concrete  building  with 
two  stories  and  a  basement.  There  are  placed  eight  1500- 
kw  transformers  arranged  in  four  banks  and  connected  to 
give  15,000  volts  and  2400  volts  two-phase  on  the  low-ten¬ 
sion  side,  using  the  T  method  of  connection.  These  trans¬ 
formers,  which  are  similar  to  those  at  the  generating 
station,  are  of  the  water-cooled  type  insulated  with  solid 
micanite  throughout.  The  low-tension  winding  is  divided 
into  six  coils,  which  may  be  connected  in  multiple  for  2500 
volts  or  in  series  for  15.000  volts.  At  present  two  banks 
are  used  on  each  voltage.  The  transformers,  operating 
switchboard  and  a  750-hp  synchronous  motor-generator  set, 
are  located  on  the  first  floor  of  the  substation,  the  60,000- 


Fig.  4 — Interior  of  Generating  Station  at  Cedar  Falls. 


Stationed  at  points  a  third  of  the  way  from  the  ends  of  the 
line  and  patrol  the  line  twice  a  week.  The  patrolmen’s  cot¬ 
tages  are  lighted  from  a  special  5-kw,  32,400-volt  to  12-volt 
transformer  built  in  the  department  shops,  the  primary  side 
being  connected  between  one  wire  of  the  transmission  line 
and  the  ground. 

AUXILIARY  GENERATING  STATION. 

An  auxiliary  generating  station  containing  a  2500-hp 
Francis  water  turbine  direct-connected  to  a  1500-kw, 
60-cycle,  2300-volt,  two-phase  generator  is  situated  at  the 
foot  of  Nelson  Place  in  the  city.  This  station  uses  the 
overflow  from  the  Volunteer  Park  reservoir  of  the  Seattle 
Water  Department,  which  is  located  on  the  hill  above  the 
plant.  The  head  available  is  412  ft.,  and  there  is  sufficient 
waste  water  to  run  the  plant  continuously  at  full  load  if 
desired.  The  auxiliary  plant  is  not  only  useful  to  increase 
the  total  generating  capacity  but  will  be  ready  in  case  of 


volt  and  15.000- volt  wiring  and  switches  are  on  the  second 
floor,  and  the  2500-volt  wiring  and  switches,  feeder  regu¬ 
lators  and  transformers  for  the  street-lighting  circuits  are 
in  the  basement. 

The  switchboard,  designed  and  built  by  the  lighting  de¬ 
partment.  is  of  the  remote-control  type  and  carries  no 
potential  higher  than  125  volts  either  for  commercial  or 
street  lighting.  It  contains  panels  for  the  two  transmission 
lines,  for  four  two-phase  banks  of  transformers,  for  four 
15,000-volt  and  fourteen  2400-volt  feeders,  for  twelve  street¬ 
lighting  transformers  and  for  the  motor-generator  set  and 
four  direct-current  feeders.  Each  transmission-line  panel 
carries  a  Westinghouse  curve-tracing  wattmeter  and  power- 
factor  meter,  and  a  similar  voltmeter  and  frequency  meter 
is  used  on  the  station  bus.  The  high-tension  line  relays  are 
of  the  reverse-power,  inverse-time-limit  type  and  are  con¬ 
nected  through  special  series  transformers  to  the  lines. 
These  transformers,  made  in  the  department  shops,  have  a 


Fig.  5— Switchboard  at  City  Substation.  Fig.  7 — Transformers,  Substation  In  Seattle,  Municipal  System. 

Station,  are  remotely  controlled.  The  main  transformer  looo-amp,  250-volt  direct-current  generators  which  supply 
switches  are  non-automatic ;  all  the  others  have  relays,  a  distribution  system  covering  the  entire  business  district, 
mounted  on  the  board.  The  15, 000- volt  lines  have  overload  serving  elevator  motors  principally. 

relays  set  to  operate  in  three  seconds.  Each  wire  is  con-  Energy  enters  the  substation  through  the  two  transmis- 
nected  through  a  series  transformer  to  a  solenoid  which  sion  lines  and  passes  to  the  oil  switches  on  the  second  floor, 
closes  a  direct-current  circuit  through  a  master  solenoid,  These  switches,  of  the  same  type  as  those  used  at  the  gen- 
which  in  turn  opens  the  switch  after  a  time  interval  deter-  erating  end  of  the  line,  are  of  the  round-tank,  horizontal- 
mined  by  the  setting  of  a  dashpot  attached  to  the  master-  break  type  and  have  opened  the  line  on  severe  shorts  with- 
solenoid  core.  Each  of  the  2400-volt  feeders  has  an  in-  out  difficulty.  Lightning  arresters  of  the  horn-gap  type  with 
stantaneous  overload  relay.  Duplicate  buses  are  used  a  water  column  in  series  are  mounted  on  a  rack  outside  the 
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single  turn  on  the  primary,  and  a  porcelain  tube  such  as  is 
used  for  oil-switch  bushings  separates  the  primary  from 
the  rest  of  the  transformer.  A  spark-gap  is  connected  in 
parallel  with  the  primary  of  the  transformer,  set  at  1/ 16  in., 
so  that  a  surge  on  the  line  cannot  injure  the  primary 
winding. 

All  switches  in  the  station,  like  those  at  the  generating 


to  the  ground.  The  secondary  of  each  of  these  transformers 
is  connected  to  a  recording  voltmeter  and  an  indicating 
lamp  in  multiple.  This  arrangement  has  proved  of  value 
several  times  in  helping  to  locate  trouble  too  slight  or  inter¬ 
mittent  to  be  noted  on  the  ground  lamps  by  the  operator. 

Bus  voltage  is  regulated  by  a  Tirrill  regulator  working 
on  the  exciter  of  the  750-hp  motor.  This  motor  drives  two 
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Fig.  8 — Lake  Union  Auxiliary  Generating  Station. 


Fig.  6 — Control  Board  at  Cedar  Falle, 


throughout  the  station  so  that  any  part  of  the  wiring  may 
be  disconnected  without  interrupting  service.  A  complete 
and  continuous  record  of  operation  is  assured  by  the  use  of 
graphic  meters.  A  record  of  grounds  on  the  2400-volt 
feeders  is  also  kept.  Each  wire  of  the  2400-volt  bus  is 
connected  through  the  primary  of  a  twenty-to-one  trans¬ 
former  and  four  100-watt.  r25-volt  carbon-filament  lamps 


station.  The  interior  high-tension  wiring  is  carried  by  a 
rack  made  of  gaspipe.  Each  oil  switch  has  disconnecting 
and  short-circuiting  air  switches  so  that  the  oil  switch  may 
be  cleared  for  repairs  at  any  time.  Disconnecting  switches, 
also  air-break,  for  each  step-down  transformer  are  placed 
on  the  interior  wall  of  the  station.  From  the  step-down 
transformers  the  2500-volt  leads  go  to  the  busbars  in  the 
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basement,  while  the  15, 000- volt  wires  return  to  their  oil 
switches  on  the  second  floor.  All  2500-volt  wiring  in  the 
station  is  thoroughly  insulated  with  varnished  cloth,  and 
the  busbars  are  first  wound  with  asbestos  strips  and  then 
with  varnished  cloth.  Low  equivalent  lightning  arresters 
are  used  on  each  bank  of  transformers,  as  well  as  on  the 
2500-volt  buses.  Energy  for  switch  control  and  meters  is 


Fig.  9 — Transmission  Line,  Seattle  Municipal  Station. 


2500  volts  from  substations  would  require  an  enormous  out¬ 
lay  of  copper.  Some  system  was  desired  by  which  such 
large  concerns  could  be  served  from  the  15,000-volt  lines 
directly  using  pole-type  transformers.  The  three-phase, 
four-wire  system  had  the  disadvantage  of  requiring  three 
transformers  for  each  installation,  and  the  two-phase  sys¬ 
tem  was  designed  to  meet  the  special  conditions  of  distribu- 


Flg.  11 — 80,000-Volt  Line,  Seattle  Municipal  Station. 


furnished  by  a  25-kw  motor-generator  set  supplying  125- 
volt  direct  current.  A  small  storage  battery  of  the  nickel- 
iron  type  is  also  installed,  to  insure  light  and  control  in  case 
of  a  shut-down.  A  complete  system  of  decorative  lighting 
outlines  the  substation  at  night,  so  that  it  can  be  seen  for 
miles.  Three  50-kw  transformers  are  used  to  supply  these 
lamps  and  the  inside  station  lamps  and  small  motors. 

DISTRIBUTION  SYSTEM, 

Radiating  from  the  main  substation  are  four  250-volt 
direct-current  feeders,  twenty-one  series  street  c’’’cuits, 
twelve  500-kw,  2400-volt  feeders  and  three  15, 000- volt 
feeders.  The  15.000-volt  system,  which  supplies  three  out¬ 
lying  substations  and  a  number  of  large  mills  and  factories, 
is  unusual  from  the  fact  that  it  is  a  two-phase  system  and 


tion  in  the  city.  By  means  of  this  system  it  is  possible  to 
use  7500-volt  transformers  of  the  pole  type,  connected  be¬ 
tween  the  neutral  and  one  outside  wire. 

Where  the  lines  enter  a  substation  the  neutral  is  omitted 
and  15,000-volt  transformers  are  used.  For  15,000-volt  or 
7500-volt  underground  work  and  for  the  15,000- volt  sub¬ 
marine  cable  to  West  Seattle,  in  salt  water,  it  will  be  noted 
that  the  greatest  voltage  to  the  cable  sheath  will  be  7500, 
though  the  transmission  voltage  may  be  15,000.  The  system 
is  very  flexible,  and  during  the  construction  of  the  lines,  in 
several  places  where  the  neutral  was  omitted,  both  single¬ 
phase  and  two-phase,  7500-volt  services  were  installed, 
using  the  ground  as  a  return  in  emergency.  This  gave  no 
difficulty,  as  the  high  voltage  and  consequent  small  current 
caused  no  trouble  from  earth  contact  and,  being  alternating. 
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Fig.  10 — Wiring  Diagram  of  Main  Circuits  of  Seattle  Municipal  Light  and  Power  System. 


that  the  neutral  of  each  of  the  two  phases  is  grounded. 
This  makes  a  five-wire,  two-phase  system,  in  reality  giving 
four  7500-volt  circuits.  The  choice  of  this  system  was 
made  on  account  of  the  great  waterfront  of  Seattle,  which 
totals  27  miles,  and  the  fact  that  the  principal  factories  and 
mills  of  the  city  are  located  along  this  waterfront.  The 
city  is  20  miles  in  length,  and  to  serve  these  industries  at 


gave  no  trouble  from  electrolysis.  As  an  example  of  this, 
the  large  steel  works  at  West  Seattle  are  operated  two- 
phase,  two-wire,  with  the  other  terminal  of  each  trans¬ 
former  grounded,  while  the  entire  suburb  of  South  Park,  7 
miles  distant  from  the  substation,  is  operated  over  a  single 
wire.  The  elimination  of  large  motor  loads  from  suburban 
substation  circuits  leaves  a  much  steadier  lighting  load  and 
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Fig.  14 — Maximum  and  Average  Output  and  Load  Factor  1905-1911. 
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admits  of  excellent  regulation  by  the  use  of  automatic  regu¬ 
lators.  All  secondaries  of  both  the  7500-volt  and  2500-volt 
systems  are  grounded  at  the  neutral  or  some  other  point, 
and  the  grounded  wires  are  joined  into  one  complete  net- 


For  lighting  and  smaller  motor  loads  the  2500-volt,  two- 
phase  system  of  feeders  is  used.  Twelve  of  these  feeders 
are  taken  from  the  main  substation  for  the  central  part 
of  the  town,  three  from  the  Fremont  substation  for  the 


Figs.  18  to  21 — Day  and  Night  Views  of  Seattle,  Showing  Tungsten  Street  Lighting  with  Three- Lamp  Posts  In  Residential  Section  and 

Five-Lamp  Posts  In  Business  Section. 

work  over  the  entire  city.  One  ground  is  placed  at  each  north  end,  one  from  the  Hillman  substation  for  the  south 
transformer,  and  large  grounds  are  placed  in  the  salt  water  end,  and  one  from  the  West  Seattle  substation  for  West 
and  other  wet  places.  These  grounds  are  made  with  large  Seattle.  These  feeders,  which  are  of  200-amp  and  150-amp 
copper  sheets  and  coke  in  some  places,  and  from  broken  rating,  are  equipped  with  automatic  regulators  of  the 
lengths  of  cast-iron  water  pipes  when  these  are  available,  variable-ratio  type,  with  contact-making  voltmeters  set  to 
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give  a  constant  voltage  at  the  receiving  end  of  the  feeder. 
Since  large  motor  loads  are  cared  for  by  the  15,000-volt 
system,  it  is  possible  to  maintain  a  close  regulation  on 
these  feeders.  The  wire  used  for  the  primaries  varies  in 
size  from  No.  2-0  to  350,000  circ.  mils,  while  the  secondaries 
are  usually  of  No.  4.  with  No.  6  for  the  neutral  and  No.  8 
for  the  services.  Pole-type  transformers  are  used  varying 
in  rating  from  2^2  kw  to  50  kw.  From  four  to  twelve  are 
usually  connected  in  one  bank  on  the  secondary  side.  This 
distribution  system  serves  approximately  20,000  customers, 
scattered  over  a  territory  nearly  20  miles  long  and  30 
square  miles  in  area. 

STREET  LIGHTING. 

I'he  series  street  lighting  system  is  divided  into  twenty- 
nine  circuits  connected  two  in  .series  to  General  Electric 
().6-amp,  100-lamp,  air-cooled,  constant-current  trans¬ 

formers.  Each  transformer  has  been  fitted  with  a  small 
solenoid-controlled  oil  switch  on  the  primary  side,  con¬ 
trolled  from  the  switchboard.  The  secondary  ammeters 
are  also  placed  on  the  board,  being  connected  to  the  circuit 
through  a  one-to-one  series  transformer.  Each  arc  trans¬ 
former  has  a  pair  of  signal  lamps  controlled  from  the  board 
so  that  the  operator  may  adjust  the  secondary  current  by 
signaling  to  the  oiler.  A  disconnecting  and  short-circuiting 
board  with  plug  switches,  made  in  the  lighting  department 
shops,  is  used  on  the  secondary  side  of  each  transformer. 
On  the  series  circuits  6.6-amp  arcs  are  used  in  series  with 
40-cp  tungsten  lamps  and  300-cp  tungsten  lamps.  The 
Seattle  Lighting  Department  has  been  a  pioneer  in  the  use 
of  tungsten  lamps  for  street  lighting,  having  placed  an 
advance  order  with  the  manufacturers  for  the  first  6.6-amp 
tungsten  lamps  marketed.  These  were  so  satisfactory  that 
a  larger  unit  of  the  same  type  was  sought,  with  the  result 
that  6.6  amp,  55-volt.  300-cp  tungsten  lamps,  manufactured 
especially  for  the  department,  are  rapidly  displacing  the 
arc  lamps.  These  large  lamps  average  to  date  over  2000 
hours  of  life  and  give  very  satisfactory  illumination,  while 
comparing  very  favorably  with  arc  lamps  in  operating  ex¬ 
pense.  In  all  700  arc  lamps  are  used  on  Seattle’s  streets, 
with  210  300-cp  tungsten  lamps  and  5315  40-cp  tungsten 
lamps. 

ORNAMENTAL  IIUSINESS  AND  RESIDENCE  DISTRICT  LIGHTING. 

I'he  business  district  of  Seattle,  as  well  as  several  of  the 
better  residence  districts,  is  lighted  by  a  system  of  orna¬ 
mental  cluster  lamps  of  original  design  developed  by  the 
lighting  department.  The  pole  used  in  the  business  district 
is  of  cast  iron,  weighing  650  lb.,  and  carries  five  globes 
placed  in  a  triangle  in  a  plane  perpendicular  to  the  curb 
line,  with  a  lo-in.  globe  at  the 
top,  two  upright  14-in.  globes 
below  and  two  12-in.  pendent 
globes  at  the  lower  corners  of 
the  triangle.  The  globes  have 
a  light  sand-blast  fini.sh.  The 
unique  arrangement  of  the 
lamps  gives  a  pleasing  decora¬ 
tive  effect  and  at  the  same  time 
secures  good  distribution  of 
light  on  the  street.  With  five 
50-watt  tungstens  to  a  pole  and 
a  spacing  of  90  ft.,  the  poles 
being  placed  opposite  each  other 
at  the  curb  line,  the  intensity  of 
illumination  varies  from  0.32 
ft.-candle  to  0,79  ft. -candle  on 
the  sidewalk  and  from  0.34  ft.- 
candle  to  0.45  ft.-candle  at  the 
center  line  of  a  90-ft.  street. 

Each  pole  has  a  250-watt.  120- 
to-8-volt  transformer  in  the 
base,  and  the  lamps  are  8-volt. 

50-watt  tungstens,  designed 
especially  for  the  department. 


The  mains  are  of  lead-covered  cable  and  are  placed  under¬ 
ground  near  the  curb  line,  in  fiber  conduit  incased  in  con¬ 
crete.  Manholes  for  the  25oo-to-250-volt  transformers  are 
placed  beneath  the  sidewalk  at  street  corners, 

For  residence  districts  a  cluster  pole  similar  to  the  five- 
globe  poles  is  used,  but  having  three  upright  globes.  These 
poles  carry  three  50-watt  lamps  of  the  type  already  de¬ 
scribed.  They  are  placed  alternately  on  opposite  sides  of 
the  street  and  are  spaced  from  150  ft.  to  200  ft.  between 
poles  on  the  same  side  of  the  street.  For  parks  and  drive¬ 
ways  a  pole  with  one  20-in.  globe  and  a  single  75-watt, 
i2L2-volt  lamp  is  used.  Altogether,  there  are  in  Seattle 
1 1 16  five-globe  posts  lighting  13T2  miles  of  street.  378 
three-globe  posts  lighting  8^2  miles  of  street  and  137  one- 
globe  posts  lighting  3  miles  of  street. 

OUTPUT. 

Typical  load  curves  at  the  city  substation  are  shown  in 
Fig.  16,  and  Fig.  14  gives  data  on  the  average  and  maxi¬ 
mum  load  by  months  since  the  plant  started,  as  well  as  the 
load-factor  for  the  same  period.  The  load-factor  during 
1909  and  1910  was  exceptionally  high,  owing  to  the  fact 
that  the  plant  supplied  1500  kw  continuously  to  pump 
motors  used  in  sluicing  the  immense  Denny  Hill  regrade, 
finished  in  1911.  The  curve  showing  the  increase  in  candle- 
power  of  street  lamps  gives  some  idea  of  the  growth  of  the 
city  and  the  extension  of  the  street-lighting  system  neces¬ 
sary  to  keep  it  well  lighted.  The  daily  load  curves  empha¬ 
size  the  great  difference  in  summer  and  winter  loads  and 
call  to  mind  the  fact  that  Seattle  is  one  of  the  most  north¬ 
erly  cities  in  the  L^^nited  States  proper. 

RATES. 

Rates  for  electrical  energy  in  Seattle  are  very  low, 
ranging  from  6  cents  per  kw-hr.  for  residence  lighting  to 
less  than  i  cent  for  large  motor  loads.  The  municipal  rates 
are  computed  from  logarithmic  curves,  which  give  a  de¬ 
creasing  rate  with  the  increase  in  the  number  of  hours’  use 
of  the  load  during  the  month,  or,  in  other  words,  with  the 
load  factor.  Fig.  17  shows  the  rates  used  for  business  and 
motor  loads.  Residence  rates  are  6  cents  per  kw-hr.  for 
the  first  60  kw-hr.  used  in  the  month  and  4  cents  per  kw-hr. 
for  all  used  in  excess  of  60  kw-hr.  The  department  sells 
tungsten  lamps  to  its  customers  at  cost,  and  tungsten  lamps 
of  all  sizes  are  gradually  replacing  other  lamps,  .\bout  90 
per  cent  of  the  houses  in  Seattle  are  wired  for  electric 
lighting,  which  is  used  in  residences  almost  to  the  exclusion 
of  other  light. 

The  municipal  light  and  power  plant  is  owned  by 
the  city  of  Seattle  and  is  operated  by  the  lighting 
department  under  the  direc¬ 
tion  of  Superintendent  T.  D. 
Ross.  Mr.  Ross  has  been  suc¬ 
cessively  designing  and  con¬ 
structing  engineer,  chief  elec¬ 
trical  engineer  and  superintend¬ 
ent  of  the  plant.  Most  of  the 
men  in  charge  of  the  various  de¬ 
partments  of  the  plant,  as  welt 
as  many  of  the  employees,  have 
been  with  the  organization  since 
the  plant  started  in  1905.  The 
lighting  department  maintains 
a  well-equipped  machine  shop 
where  all  kinds  of  repairs  are 
made.  Here.  also,  are  made  alt 
instrument  transformers,  both 
series  and  shunt,  for  potentials 
up  to  60,000  volts,  small  eight- 
volt  transformers  for  the 
cluster-lamp  posts,  oil  switches 
of  all  sizes,  switchboards  for 
all  the  stations,  relays,  light¬ 
ning  ar»-esters  and  other  ap¬ 
paratus. 
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Fig.  22 — City  Main  Substation,  Seattle  Municipal  System. 


WESTERN  TRANSMISSION  SYSTEMS. 

A  Brief  Review  of  Western  High-Tension  Systems  Giving  the  Important 

Features  Pertaining  to  Each  One. 

The  Pioneer  System  and  the  Most  Extensive  System  in  the  World  Among  Those  Utilizing  the 
Water-Powers  of  the  Western  Mountains — Comparative  Data  on  All 
High-Tension  Systems  of  the  World. 

ELEGATES  to  the  National  Electric  which  will  be  250  miles  in  length,  is  being  built  primarily 
Light  Association  convention  from  to  supply  water  for  the  city,  but  the  natural  fall  of  the 
points  east  of  the  Mississippi,  visit-  water  throughout  its  travel  will  be  utilized  to  produce  elec- 
ing  the  western  portion  of  our  trical  energy  for  transmission  to  Los  Angeles.  The  pre¬ 
country  for  the  first  time,  will  be  liminary  arrangements  for  the  aqueduct  undertaking  were 
impressed  with  the  magnitiule  of  outlined  in  our  issue  dated  May  4.  1911,  while  in  the  issue 
the  electrical  transmission  systems  of  Feb.  10,  1912,  the  whole  system  was  illustrated  and 
throughout  this  territory,  and  will  described  in  detail. 

be  especially  interested  to  learn  of  The  limitations  imposed  by  and  the  advantages  derived 
the  features  of  similarity  or  marked  from  the  combination  of  irrigation  and  hydroelectric  un¬ 
difference  between  the  important  dertakings  are  strikingly  shown  by  the  conditions  surround- 

Western  and  Eastern  systems.  The  ing  the  utilization  of  the  limited  supply  of  water  around 

present  article  contains  therefore  Los  Angeles.  Both  the  Pacific  Light  &  Power  Company 

brief  notes  on  many  of  the  prominent  Western  transmission  and  the  Southern  California  Edison  Company  operate 
systems  and  items  for  comparison  purposes  on  all  trans-  hydroelectric  stations  on  the  Santa  Ana  River,  where  all 

mission  systems  elsewhere  operating  at  100,000  volts  or  of  the  water  is  used  for  irrigation  and  the  flow  must  be 

more.  maintained  constant.  The  waterwheels  are  equipped  with 

A  feature  seldom  considered  in  Eastern  transmission  sys-  deflecting  nozzles,  so  that  no  change  in  flow  can  take  place, 
terns,  but  which  is  often  of  predominating  importance  in  Moreover,  the  generators  are  so  operated  as  to  carry  at  all 
Western  systems,  is  that  of  irrigation,  with  which  electrical  times  such  a  load  as  will  fully  utilize  the  power  in  the  water 
energy  transmission  is  closely  associated  throughout  all  to  the  best  advantage.  These  plants  are  interconnected 
sections  of  the  West.  In  many  cases  the  transmission  with  other  hydroelectric  plants  and  steam  plants  which  take 

undertaking  would  have  been  impracticable  had  not  the  care  of  all  load  fluctuations.  The  Southern  California 

irrigation  project  been  a  necessity.  In  other  cases  the  load  Edison  Company  operates  in  its  system  one  hydroelectric 
on  the  transmission  system  supplied  by  irrigation  pumping  station  on  Mill  Creek,  subject  to  irrigation  restrictions, 
is  the  deciding  element  in  the  success  of  the  transmission  where  the  effective  hydraulic  head  at  the  wheels  is  approxi- 
project.  mately  i960  ft. 

.■\t  Roosevelt,  Ariz.,  about  70  miles  northwest  of  Phoenix,  Both  the  Southern  California  Edison  Company  and  the 
is  located  one  of  the  largest  dams  in  the  world,  having  a  Pacific  Light  &  Power  Company  transmit  energy  to  Los 
maximum  height  of  280  ft.  and  a  length  of  crest  of  1080  ft.  .\ngeles  and  the  surrounding  country  from  stations  located 
This  dam  was  constructed  by  the  United  States  government  on  Kern  River,  about  125  miles  distant  from  the  city.  A 
primarily  for  supplying  water  to  irrigate  arid  lands,  but  use  large  portion  of  the  load  on  the  systems  of  each  of  these 
is  also  being  made  of  the  dam  in  connection  with  a  trans-  companies  is  represented  by  irrigation  pumping,  industrial 
mission  system  for  supplying  energy  for  pumping  water  motor  and  railway  service.  However,  the  Pacific  company 
from  wells  in  the  Gala  River  Indian  reservation  and  in  has  a  large  railway  load  and  the  Edison  company  a  large 
Salt  River  Valley,  as  well  as  for  industrial  purposes  at  lighting  load.  The  transmission  systems  of  these  two  com- 
Phoenix,  Ariz.  This  system  was  described  in  our  issues  panies  have  been  referred  to  frequently  in  our  columns, 
dated  July  7,  1910,  and  March  30,  1911.  and  were  fully  described  in  the  issue  dated  Oct.  28.  1909. 

Electrical  energy  as  a  by-product  will  figure  conspicu-  The  early  development  of  the  Pacific  system  was  described 

ously  in  the  municipal  aqueduct  installation  at  Los  Angeles,  on  April  6,  June  29.  and  Sept.  7,  1901 ;  the  development  of 
Cal.,  which  is  now  under  construction.  The  aqueduct,  the  Edison  system,  which  absorbed  the  pioneer  high-tension 
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Fig.  1 — Map  Showing  Locations  of  Important  Western  Hydroelectric  Developments  and  the  Routes  Covered  by  Delegates  to  the 

Seattle  Convention. 
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plant  of  the  country,  was  covered  in  issues  dated  Feb.  25,  electric  stations  located  upon  Battle  Creek  and  its  tribu- 

March  4.  March  11  and  March  25,  1905,  and  Aug.  31,  1907.  taries.  The  system  represents  the  acme  of  simplicity,  both 

Auxiliary  oil-burning  stations  are  used  with  both  systems,  in  construction  and  in  operation.  Automatic  governors  are 

the  Pacific  station  having  been  described  on  Sept.  12,  1908,  used  on  the  waterwheels,  but  with  this  one  exception  the 

and  the  Edison  on  March  9,  1912.  entire  system  is  hand-operated.  The  early  plants  were 

One  of  the  most  important  hydroelectric  transmission  described  in  our  issues  dated  Sept.  10,  17,  24  and  Oct.  i, 

systems  now  under  construction  is  that  of  the  Pacific  Light  1904,  while  the  latest  installation  was  described  on  Feb.  3, 

&  Power  Company  on  Big  Creek,  60  miles  east  of  Fresno,  1912. 

from  which  energy  will  be  transmitted  275  miles  to  Los  One  of  the  most  progressive  public-service  companies  in 
Angeles.  The  water  will  be  utilized  under  heads  of  from  Oregon  is  the  Portland  Railway,  Light  &  Power  Company, 

1900  to  2100  ft.  to  produce  ultimately  more  than  100,000  kw.  which  obtains  its  energy  from  several  steam  plants  and 

A  system  the  main  business  of  which  is  supplying  energy  from  low-head  hydroelectric  stations  on  Willamette  and 

to  types  of  load  seldom  encountered  in  the  East  is  that  of 
the  San  Joaquin  Light  &  Power  Corporation,  in  Central 
California,  which  is  closely  affiliated  with  the  Pacific  Light 
&  Power  Corporation.  The  company  operates  6o,ooo-volt 
and  30,000-volt  circuits  for  distributing  energy  for  pumping 
oil  for  fuel  and  water  for  irrigation.  Notes  on  this  develop¬ 
ment  appeared  in  our  issues  dated  Sept.  23,  1905,  and  Aug. 

4,  1910. 

Among  the  prominent  interstate  transmission  systems, 
mention  should  be  made  in  this  connection  of  the  installa¬ 
tion  of  the  Nevada-California  Power  Company,  which 
transmits  energy  from  hydroelectric  stations  on  Bishop’s 
Creek,  a  tributary  of  Owens  River,  California,  over  60,000- 
volt  circuits  about  100  miles  to  Tonopah,  Goldfield  and 
other  mining  districts  in  Nevada.  This  system  will  soon 
be  interconnected  with  a  transmission  system  now  being 
erected  in  southern  California  to  join  one  of  the  most  ex¬ 
tensive  systems  in  the  State. 

In  a  state  renowned  for  the  extent  of  the  transmission 
systems  within  its  borders  the  Pacific  Gas  &  Electric  Com¬ 
pany  holds  the  record  of  operating  the  greatest  number  of 
interconnected  circuits,  the  largest  number  of  hydroelectric 
plants  and  the  pioneer  hydroelectric  plant  in  America.  Its 
circuits  cover  about  1200  miles,  receiving  energy  from 
three  steam  and  eleven  hydroelectric  stations,  namely  Alta, 

Auburn,  Centerville.  Colgate,  Deer  Creek,  De  Sabla, 

Electra,  Folsom  City,  Nevada  City,  Newcastle  and  Yub^ 

City.  Articles  relating  to  the  early  developments  appeared 
in  our  issues  dated  Feb.  16,  1901,  June  8.  1901,  and  Aug.  3, 

1905.  The  second  article  contains  a  description  of  the 
4427-ft.  span  across  the  Straits  of  Carquinez — the  longest 
span  in  the  world.  The  present  constructive  features  and 
operating  characteristics  of  this  system  are  described  in  an 
article  in  this  issue. 

The  feat  of  spanning  the  Straits  of  Carquinez  by  electric 
circuits,  mentioned  above,  has  been  equaled  more  recently 
by  the  crossing  of  the  San  Francisco  Bay  by  a  submarine 
i2.ooo-volt.  three-phase  cable  18,800  ft.  in  length,  placed  in 
service  by  the  Great  Western  Power  Company  during  the 
present  year.  This  company  operates  in  its  Feather  River 
plant  reaction  turbine  units  of  the  extremely  large  size  of 
18.000  hp,  utilizing  a  head  of  525  ft.,  making  a  record  for 
this  tvpe  of  wheel.  .Articles  relating  to  this  system  ap¬ 
peared  in  our  issues  dated  Aug.  26,  Sept.  16  and  Sept.  23. 

1909,  and  July  8,  1911. 

Prominent  among  the  long-distance  straight-away  trans¬ 
mission  systems  is  the  Stanislaus  development  of  the  Sierra 
8i  San  Francisco  Power  Company.  This  system  operates 
at  104.000  volts  to  transmit  energy  from  a  1500-ft.  head  Clackamas  Rivers  and  Silver  Creek.  The  early  plants  .were 
hydroelectric  station  on  the  Stanislaus  River  138  miles  to  operated  at  33  cycles,  but  this  frequency  has  gradually  been 
San  Francisco  for  use  by  the  United  Railways  Company,  abandoned  in  favor  of  the  present  standard  60  cycles.  Be- 
In  this  system  extra  care  has  been  exercised  to  obtain  water  tween  the  newest  io,ooo-kw  station  at  River  Mill  and  the 
storage  for  enabling  the  plant  to  utilize  the  average  daily  Lincoln  substation  in  Portland  the  distance  is  only  28  miles, 
flow.  For  this  purpose  there  was  built  a  rock-filled  re-  but  the  company  has  found  it  desirable  to  erect  a  high-class 
straining  dam  140  ft.  in  height — the  largest  dam  of  its  kind  6o,ooo-volt  transmission  circuit  supported  on  steel  towers 
at  the  time  it  was  constructed.  An  article  relating  to  this  over  this  route.  Articles  on  the  systems  of  this  company 
system  appeared  in  our  issue  dated  Sept.  26,  1908.  appeared  in  our  issues  dated  July  29,  1905,  April  ii,  18  and 

.\n  excellent  example  of  the  series  operation  of  hydraulic  25,  1908,  July  15,  1909,  and  Dec.  23,  1911. 
equipments  driving  parallel-connected  electrical  equipments  Details  of  the  hydroelectric  and  steam  plants  along  the 
is  found  in  the  hydroelectric  system  of  the  Northern  Cali-  Puget  Sound  region  of  Washington  are  given  elsewhere  in 
fornia  Power  Company,  which  owns  five  separate  hydro-  this  issue.  However,  mention  should  be  made  here  of  the 
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unique  Snoqualmie  Falls  plant  which  is  located  in  a  chamber  ture  containing  85,000  cu.  yd.  of  material.  The  hydro- 
blasted  out  of  the  solid  rock  260  ft.  under  the  bed  of  the  electric  installations  at  Canyon  Ferry  and  Hauserlake  and 
stream  above  the  falls.  This  plant  was  described  in  our  the  transmission  systems  were  described  in  our  issues  dated 
issues  dated  Oct.  21,  1899,  Sept.  14,  1901,  May  7,  Oct.  i  July  13,  1901,  June  7,  1902,  Aug.  9,  1902,  and  May  23.  1908. 


Fig.  3 — Transmission  Systems  In  Oregon,  Washington,  Idaho  and  Montana. 

and  Oct.  8,  1904.  Attention  should  also  be  directed  to  the  Chief  interest  in  the  equipment  of  the  Great  Falls  Power 
20.000-hp  high-head  reaction  turbines,  the  largest  of  this  Company,  which  is  controlled  by  the  Butte  (Mont.)  Elec- 
type  ever  designed,  in  service  in  the  White  River  plant,  as  trie  &  Power  Company,  centers  around  the  fact  that  an  emf 
stated  elsewhere  in  this  issue.  of  100,000  volts  is  employed.  The  straight-away  distance 

By  far  the  largest  hydroelectric  system  in  the  State  of  of  transmission  from  the  generating  station  at  Great  h'alls 
Washington  is  that  of  the 
Washington  Water  Power  Com¬ 
pany,  which  operates  plants  at 
Spokane  and  Little  Falls  on  the 
Spokane  River,  representing  a 
combined  development  of  133,- 
000  hp,  in  addition  to  a  plant 
at  Post  Falls,  Idaho,  on  the 
same  river,  having  a  rating  of 
18,000  hp.  The  company  oper¬ 
ates  more  than  500  miles  of 
6o,ooo-volt  transmission  circuits 
for  supplying  energy  for  min¬ 
ing,  agricultural,  industrial,  rail¬ 
way  and  lighting  purposes.  Ar¬ 
ticles  relating  to  the  system  of 
this  company  appeared  in  our 
issues  dated  May  23  and  28, 

1908. 

Of  the  few  low-head  hydro¬ 
electric  developments  in  the 
West,  one  of  the  most  impor¬ 
tant-  is  that  of  the  United  Mis¬ 
souri  River  Power  Company, 

Helena,  Mont.,  which  operates 
a  i2.ooo-hp  plant  under  a  32-ft. 
head  at  Canyon  Ferry  and  a 
25.000-hp  plant  under  a  70-ft. 

head  at  Hauserlake.  The  origi-  _ 

nal  dam  at  the  latter  place  was  Plg^  4 — Transmission  Systems  In  Idaho,  Utah  and  Colorado, 

built  of  structural  steel  resting 

on  a  concrete  pad  laid  over  sheet  piling.  The  dam  was  to  the  substation  at  Butte  is  130  miles.  Along  the  route  of 
490  ft.  long  and  contained  about  1200  tons  of  steel.  The  the  transmission  system  between  these  places  are  two 
central  portion  of  this  dam  became  undermined  in  April,  separate  tower  lines  on  the  same  right-of-way,  making  260 
1908.  This  dam  was  replaced  in  1911  by  a  concrete  struc-  miles  of  circuit  to  the  substation.  From  this  substation  ex- 
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tends  a  22-nule  line  to  Anaconda,  so  that  the  total  distance 
of  transmission  is  152  miles  and  the  total  length  of  circuit 
in  use  282  miles. 

Each  tower  supports  three  No.  o  hemp-core  six-strand 
copper  conductors  in  a  horizontal  plane  with  10  ft.  4  in. 
spacing  between  adjacent  wires.  For  carrying  the  con¬ 
ductors  below  the  horizontal  cross-arm  use  is  made  of 
six  suspension  insulator  disks  10  in.  in  diameter.  Under 
rain  test  the  insulator  series  of  six  disks  withstand  300,000 
volts,  thus  providing  a  factor  of  safety  of  3  for  insulation. 
For  protection  against  lightning  two  grounded  wires  of 


energy  at  6600  volts  directly  to  circuits  distributing  energy 
in  the  vicinity  of  Great  Falls.  Four  banks  of  transformers 
are  installed  to  raise  the  emf  of  the  energy  from  the  other 
generators  to  100,000  volts.  These  transformers  are  delta- 
connected  on  both  the  primary  and  the  secondary  sides. 
In  the  substation  at  Butte  are  four  transformer  banks 
similar  in  every  respect  to  those  at  the  generating  station, 
but  arranged  to  deliver  the  energy  at  2500  volts.  A  note¬ 
worthy  feature  of  the  station  is  the  arrangement  of  the 
high-tension  circuits.  The  three  leads  of  each  circuit  are 
placed  in  a  single  vertical  plane,  each  one  being  supported 


COMPARATIVE  LINE  DATA  ON  TRANSMISSION  SYSTEMS. 


Owner  of  Property. 

Location  of 
Transmission  Line 

Transmission  1 
Distance,  Miles.  '! 

Kilovolts. 

Line  Supports. 

Insulators. 

1 

Spans, 

Feet. 

Mini¬ 

mum 

Separ¬ 

ation 

of 

Wires, 

Inches 

Number  and  Size  of 
Conductors. 

bating 

of 

Trans- 

brmer 

Equip¬ 

ment. 

Kw 

United^  States  Reclamation 
Service,  Roosevelt  Dam. 

Salt  River  to 
Phoenix,  Ariz. 

75 

45 

25 

Steel  poles  and 
steel  towers 

14-in.  pin  type 

400  standard 
800  maximum 

48 

Six  83,000  cir.  mil.  copper 
six-strand  hemp  cose. 

5,000 

Southern  California  Edison 
Company. 

Kem  River^to  Los 
Angeles . 

122 

75 

50 

Four-column 
steel  towers 

18-in.  pin  type  1 

700  standard 

72 

Nine  No.  4-0  copper,  sev¬ 
en-strand. 

20,000 

F*acific  Light  &  Power  Com¬ 
pany  .  j 

Kem  River  to  Los 
Angeles . 

127 

60 

50 

Two  independent 
pole  lines 

Pin-type, 

four-part 

540  standard 

72  1 

Six  No.  3-0  copper. 

12,000 

Pacific  Light  &  Power  Com-' 
pany. 

Big  Creek  to  Los 
Angeles. 

275 

no 

50 

Double  steel  tower 

Suspension  type' 

Under 

construction 

1 

1 

120,000 

Great  Western  Power  Com-^ 
pany.  .  j 

Big  Bend  to  Oak¬ 
land,  Cal. 

154 

100 

60 

Double-line 
steel  towers 

Suspension  type, 
five -unit 

750  standard 
2740  maximum 

120 

Six  No.  3-0  copper,  seven- 
strand  . 

40.000 

Sierra  &  San  Francisco^ 
Power  Company .  ! 

Stanislaus  River 
to  San  Francisco 

138 

104 

60 

Steel  towers 
four-column 

Suspension  type, 
five-unit 

850  standard 
1600  maximum 

96 

Three  No.  2-0  copper,  six- 
strand,  hemp  core. 

90,000 

Portland  Railway  Light  & 
Power  Company . 

Cazadero  to  Port¬ 
land,  Ore. 

28 

60 

60 

Steel  towers 

Suspension  type, 
thirteen-unit 

500  standard 
1800  maximum 

72 

250,000  cir.  mil.  cable. 

1 1 .000 

Seattle  -  Tacoma  Power 
Company. 

Snoqualmie  Falls 
to  Seattle,  Taco¬ 
ma  and  Everett. 

32 

43 

50 

60 

60 

Cedar  poles 

Four-piece 
porcelain  pin 

1 40  standard 
1000  maximum 

84 

No.  4-0  and  No.  2  -0  alu¬ 
minum' cable. 

20,750 

Washington  Water  Power 
Company. 

Little  Falls  to 
Wallace. 

100 

60 

60 

Steel  towers 

Suspension  type, 
four-unit 

650  standard 
910  maximum 

84 

270,000  cir.  mil.  aluminum 
cable. 

22,000 

Great  Falls  Power  Company 

Missouri  River  to 
Anaconda  and 
Butte,  Mont. 

150 

102 

60 

Double  steel 
tower  line 

Suspension  type, 
ten-unit 

600  standard 
.3034  maximum 

124 

No.  0  copper,  six-strand 
cable. 

21.500 

Telluride  Power  Company. 

. 

Grace,  Idaho,  to 
Salt  Lake  City, 
Utoh. 

128 

44 

60 

W'ooden  poles  and 
steel  towers 

Porcelain  and  glass 
on  wood  pins 

— 

300  standard 
900  standard 

72 

No.  6  copper  and  No.  8 
aluminum. 

12,000 

Central  Colorado  Power 
Company. 

Glenwood  to  Den¬ 
ver. 

152 

100 

60 

A-type, 
steel  towers 

Suspension  type, 
four-unit 

600  standard 
2700  maximum 

124 

Three  No.  0  copper,  six- 
strand,  hemp  core. 

15,000 

Grand  Rapids  -  Muskegon 
Power  Company. 

Big  R  a  p  i  d  s  to 
Grand  Rapids, 
Mich. 

50 

no 

30 

Triangular 
steel  towers 

Suspension  type, 
five-unit 

528  standard 

96 

Six  No.  2.  six-strand  copper 
with  hemp  core. 

10.000 

Comrnonwealth  Power, 
Railway  &  Light  Com¬ 
pany. 

Au  Sable  to  Flint, 
Mich. 

235 

140 

60 

Triangular 
steel  towers 

Suspension  type, 
ten-unit 

\  500  standard 

144 

Three  No.  0  seven-strand 
copper 

i  10,000 

Ontario  Hydroelectric  Pow¬ 
er  Commission. 

Niagara  Falls  to 
Toronto,  Can. 

90 

no 

25 

Double  circuit 
steel  towers 

Suspension  type, 
eight-unit 

j  5  50  standard 

1 

96 

Six  No.  4-0  and  No.  3-(i 
aluminum. 

40,000 

Shawinigan  Water  &  Power 
Company. 

Shawinigan  Falls 
to  Montreal, 
Can. 

:  ’ 

85 

100 

60 

Double-circuit 
steel  towers 

I 

Suspension  type, 
seven-unit 

1  520  standard 
!1400  maximum 

96 

Six  250,000  cir.  mil.  alumi¬ 
num  cable. 

40,000 

Southern  Power  Company. 

;Great  Falls,  S.  C., 

'  to  Durham,N.C. 

100 

100 

60 

"Double-circuit, 
steel  towers 

Suspension  type, 
six-unit 

1  600  standard 
i  1600  maximum 

100 

Six  No.  2-0  copper  and  al¬ 
uminum  cables. 

24,000 

Lauchhammer  Aktienge- 
sellschaft  (German  High- 
Tension  Plant) . 

ICoal  Mines  at 

1  Lauchhammer 
to  German  Iron 
Works. 

35 

no 

50 

Double-circuit 
lattice  steel  poles 

Suspension  type, 
five-unit 

j - 

550  standard 
!  900  maximum 

j  70 

i 

|83.000  cir.  mil.  copiier  cable 

20,000 

Georgia  Power  Company 
(under  construction) . 

Tallulah  Falls  to  90 
j  Atlanta,  Lindale  160 
and  Newnan  170 

no 

60 

Double-circuit 
steel  towers 

Suspension  type, 
five-unit  and 
six-unit 

550  standard 
jl200  maximum 

^  108 

1 

No,  4-0  and  No.  2-0  coppei 

1 

1  60,000 

I 


y%-\n.  seven-strand  Siemens-Martin  steel  are  placed  sym¬ 
metrically  above  the  transmission  conductors.  At  the  two 
ends  of  the  transmission  line  and  at  its  middle  are  installed 
aluminum  cell  arresters  which  protect  the  line  from  both 
internal  and  external  disturbances. 

The  chief  hydroelectric  installation  is  at  Rainbow  Falls, 
where  with  a  fall  of  105  ft.  and  a  flow  of  about  2300  cu.  ft. 
per  second  at  low  water  a  minimum  of  27,500  hp  is  available 
without  storage.  The  plant  equipment  consists  of  six 
6ooo-hp  turbines,  each  driving  a  3500-kw,  three-phase,  60- 
cycle,  66oo-volt  generator.  Two  of  the  generators  deliver 


from  the  one  above  by  means  of  standard  disk-like  insu¬ 
lators.  The  leads  are  built  of  15-in.  iron  pipe,  arranged  as 
duplicate  buses  in  order  to  provide  for  ease  of  control. 
Energy  is  transmitted  beyond  Butte  without  transformation 
to  operate  the  Washoe  copper  smelter  at  Anaconda. 

Not  the  least  interesting  feature  of  the  Great  Falls  system 
is  the  character  of  the  load  carried.  It  is  claimed  that  the 
load-factor  is  more  nearly  100  per  cent  than  is  true  of  any 
other  plant  in  this  country.  Moreover,  the  power-factor, 
which  is  under  control,  is  kept  at  practically  100  per  cent. 
The  energy  is  used  chiefly  for  operating  copper  smelters 
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and  motor-dri  veil  air  compressors  used  in  mines.  The  air-  Lon.  undertlow  for  purposes  of  irrigation  farming.  In- 

compressor  motors  are  of  the  synchronous  type,  and  hence  cidentally  it  should  be  noted  that  the  energy  is  not  obtained 

the  power-factor  can  readily  be  adjusted  to  any  desired  Lorn  water  falls,  but  from  lignite  coal  which  cannot  with- 

value.  .Articles  on  this  system  appeared  in  our  issues  dated  stand  exposure  to  the  atmosphere  and  hence  is  consumed 

Jan.  20.  1901,  Dec.  23,  1909,  and  luly  8,  1911.  at  the  mines  where  the  generating  plant  is  located.  The 

In  .southern  Idaho  the  United  States  Reclamation  Service  operation  of  this  important  electric  irrigation  undertaking 

operates  its  .Minidoka  irrigation  project,  which  is  the  largest  was  fully  set  forth  in  our  issue  dated  Sept.  30,  1911. 
pumping  system  thus  far  undertaken.  Water  is  lifted  about  By  far  the  largest  hydroelectric  eijuipment  in  Colorado 
Wj  ft.  for  irrigating  48,000  acres  of  land.  The  hydroelectric  is  that  of  the  Central  Colorado  Power  Company,  the  sys- 

installation  is  located  on  the  Snake  River  and  has  a  rating  tern  of  which  is  noteworthy  not  so  much  on  account  of  its 

of  lo.iKK)  hp.  It  supplies  energy  over  38  miles  of  33,000-  size  as  by  reason  of  the  extremely  mountainous  character 
volt  circuits  largely  for  purposes  of  irrigation.  This  sys-  of  the  country  traversed  by  the  transmission  lines,  the 

tem  was  described  in  our  issues  dated  July  7,  1910,  and  high  altitudes  reached  and  the  severe  climatic  conditions 

Dec.  30,  1911.  encountered.  The  ioo,ooo-volt  circuit  of  this  com])any 

It  is  a  remarkable  fact  that  two  of  the  largest  hydroelec-  crosses  the  .Argentine  Pass  at  an  elevation  of  13,700  ft.  and 

trie  stations  in  Idaho  supply  energy  over  long-distance  is  subjected  at  times  to  a  wind  velocity  exceeding  150  miles 
transmission  lines  to  points  in  adjacent  states.  Reference  per  hour.  Articles  relating  to  this  system  appeared  in  our 
has  already  been  made  to  the  i8,ooo-hp  Post  Falls  (Idaho)  issues  dated  Jan.  27,  March  9.  June  23,  June  30  and  July  14, 
station  of  the  Washington  Water  Power  Company.  The  1910;  July  8  and  Oct.  7.  1911.  An  article  covering  the 
'I'eHuride  Power  Company  operates  at  Crace,  Idaho,  a  sta-  severe  conditions  under  which  this  system  operates  appears 
tion  of  almost  identical  rating  on  the  Bear  River,  from  in  this  issue. 

which  energy  is  transmitted  into  Utah.  The  latter  station  Considerable  data  on  many  of  the  Western  transmission 
is  operated  in  parallel  with  hydroelectric  stations  at  Provo,  systems  mentioned  above  are  given  in  the  accompanying 
Jordan  Narrows,  Logan  and  Battle  Creek  in  Utah,  inter-  table.  For  comparative  purposes  the  table  contains  also 
connected  by  means  of  more  than  500  miles  of  44,000-volt,  data  on  other  transmission  systems  throughout  the  world 
fK^cycle  circuits.  'I'he  Grace  plant  is  arranged  for  seasonal  operating  at  not  less  than  100,000  volts.  .Articles  relating 
storage;  the  Logan  plant  is  the  only  one  operating  with  to  these  systems  have  appeared  in  our  columns  as  follows: 
automatic  governors,  the  other  plants  being  hand-controlled  Grand  Rapids-Muskegon  Power  Company,  Sept.  14  and 
in  order  to  simplify  operation  and  to  comply  with  the  Nov.  2,  1907,  Feb.  4,  1909.  and  Sept.  16,  1909:  Common- 
governmental  restrictions  as  to  uniformity  of  flow  of  water  wealth  Power,  Railway  &  Light  Company,  July  14,  1910, 

in  the  irrigation  ditches.  The  plant  at  Battle  Creek  oper-  and  April  13.  1912;  Ontario  Hydroelectric  Power  Com¬ 

ates  under  the  high  head  of  1630  ft.  This  .system  was  mission,  Aug.  26.  Sept.  2.  and  Sept.  9,  1905,  Jan.  6,  Jan.  13. 
described  in  articles  in  our  issues  for  Julv  15.  1909,  Nov.  Jan.  20  and  Jan.  27,  1912;  Shawinigan  Water  &  Power 
25,  Dec.  9.  Dec.  16  and  Dec.  23.  1911.  'I'he  Telluride  Power  Company,  Feb.  8,  1902.  Dec.  9,  1911.  and  May  4,  1912; 

Company  ojjerates  in  Colorado  an  entirely  separate  hydro-  Southern  Power  Company,  March  9  and  March  24,  1910, 

electric  system  which  is  noteworthy  as  having  been  the  July  i  and  July  8,  1911;  Lauchhammer  .Aktiengesellschaft, 
first  system  to  operate  at  an  emf  as  high  as  40.000  volts.  Oct.  28.  1911. 

the  highest  emf  in  use  prior  to  its  installation  being  15.000  Many  valuable  data  on  hydroelectric  developments 
volts,  riiis  pioneer  system  was  described  in  our  issue  for  throughout  the  United  States  were  given  in  a  recent  report 

Nov.  18,  1911.  of  the  Commissioner  of  Corporations.  In  this  report  it 

.An  interesting  Colorado  hydroelectric  .system  is  that  oper-  was  shown  that  of  the  total  available  water-power  in 
ated  by  the  Colorado  S])rings  Light.  Heat  &  Power  Com-  California  of  1.170.000  hp,  430,000  hj)  is  being  utilized 
pany,  which  obtains  energy  from  a  plant  at  Manitou  oper-  for  producing  electrical  energy  and  730.000  hp  remains 
ating  under  the  record  high  head  of  2,300  ft.  I'his  system  undeveloped.  In  Oregon  the  values  are  96.000  hp  utilized 
was  described  on  July  3.  1905.  anil  May  26.  1906.  of  a  total  of  240,000  hp  available.  Washington  utilizes 

■Among  the  transmission  systems  of  the  West  perhaps  300.000  hp  of  a  possible  416.000  hp.  Idaho  utilizes  52.C00 

none  is  more  interesting  than  that  of  the  Northern  Colo-  hp  of  94,000  ho  available.  Montana  140,000  hp  of  245.000  hp 
rado  Power  COmpany.  which  operates  44.000-volt  circuits  available  and  C'olorado  70.000  hp  of  the  possible  129,000  hp. 
covering  a  territory  of  nearly  1000  square  miles  north  of  An  article  on  this  rejiort  appeared  in  our  issue  dated 
Denver,  the  energy  being  used  largely  for  ])umping  water  Mav  ii.  1912. 


WORLD’S  LARGEST  TRANSMISSION  SYSTEM. 

An  Outline  of  the  Operating  System  and  Service  Conditions  of  the  Pacific 

Gas  &  Electric  Company. 

Nearly  1,200  Miles  of  60,000-Volt  Circuits — Total  Output  About  400,000,000  kw-hr.  per  Year-  Hydro¬ 
electric  Plants  at  De  Sabla,  Colgate,  Electra,  Centerville,  Folsom  and  Other 

Places,  Aggregating  66,810  k\v. 


for  purposes  of  interchange,  making  a  total  generating 
capacity  of  about  200,000  k\v  on  the  two  systems  which 
can  be  drawn  upon  to  meet  conditions  in  the  territory. 
The  Pacific  company’s  own  transmission  system  includes, 
as  of  Sept.  I  last,  1 174.9  niiles  of  6o,C)00-volt  circuits,  57.6 
miles  of  24,000-volt  lines,  100.5  niiles  of  17.000-volt  circuits 
and  275.4  miles  of  ii,ooo-volt  lines,  making  a  total  of  1607 
miles  of  three-phase,  60-cycle  transmission  and  distributing 
lines,  exclusive  of  local  distributing  circuits  in  San  Fran¬ 
cisco,  the  headquarters  of  the  company.  Including  con¬ 
necting  systems  the  operating  organization  of  the  company 
therefore  has  supervision  over  the  handling  of  nearly  2000 
miles  of  moderate  and  extra-high  voltage  lines,  which  con¬ 
stitutes  the  largest  hydroelectric  system  of  transmission 
and  distribution  in  the  world  at  the  present  time.  The  total 
output  of  the  system  at  the  busbar  is  now  in  the  vicinity 
of  400,000,000  kw-hr.  per  year,  of  which  about  70  ])er  cent 
is  supplied  by  the  hydroelectric  plants. 

The  celebrated  transmission  between  Folsom  and  Sacra¬ 
mento  of  3352  hp  at  11,000  volts  in  1895  was  the  beginning 
of  the  present  system,  the  energy  being  utilized  for  street- 
railway  operation,  lighting  and  incidental  power.  In  1896 
Messrs.  A.  A.  Tredgido,  Eugene  J.  de  Sabla,  Jr.,  and  John 
Martin  completed  a  power  plant  known  as  the  Rome  station 
on  the  South  Yuba  River,  for  the  purpose  of  supplying 
Nevada  City,  Gra.ss  Valley  and  the  adjacent  mines  with 
light  and  power.  This  was  the  beginning  of  the  system  of 
the  California  Gas  &  Electric  Corporation,  which  was  a 
consolidation  of  the  Bay  Counties  Power  Company,  Valley 
Counties  Power  Company,  Standard  Electric  Company  of 
California,  Yuba  Electric  Company,  Nevada  County  Elec¬ 
tric  Power  Company,  Butte  County  Electric  Power  & 
Light  Company  and  the  Central  California  Electric  Com¬ 
pany.  Three  water  divisions  and  fifteen  gas  and  electric 
distributing  divisions  were  also  included.  In  the  fall  of 
1905  the  Pacific  Gas  &  Electric  Company  was  organized, 
obtaining  control  of  the  San  Francisco  Gas  &  Electric 
Company  later  in  the  year.  Since  Jan.  i,  1906,  the  Pacific 
Gas  &  Electric  Company  has  operated  all  these  properties. 

The  original  installation  at  EoKsom  was  four  looo-hp 
generators,  which  has  since  been  increased  to  five.  The 
machine  voltage  was  800,  three-phase,  and  the  transmission 


HE  most  striking  example  of  the  cen¬ 
tralized  production,  transmission  and 
distribution  of  electrical  energy  upon 
a  great  scale  to  be  found  outside  the 
half-dozen  principal  cities  of  America 
is  afforded  by  the  system  of  the 
Pacific  Gas  &  Electric  Company,  of 
California.  Few  engineers  who  have 
not  visited  the  Pacific  Slope  realize 
the  magnitude  of  the  company's  de¬ 
velopment,  the  area  covered  by  its 
markets  or  the  great  extent  attained  by  its  operating 
organization.  To  tell  fully  of  the  development  of  the 
electric  service  industry  in  central  California  would  re¬ 
quire  a  history  of  the  growth  of  the  State  in  population, 
agriculture,  mining  and  manufacture  for  the  past  fifteen 
years.  From  small  beginnings  in  scattered  localities  the 
present  vast  network  of  central-station  service  has  been 
evolved  through  growth  of  business,  the  development  of 
the  natural  resources  of  the  State,  combination  of  plants 
and  lines,  standardization  of  operating  methods  and  pro¬ 
gressive  administration.  At  the  bottom  of  the  economic 
situation  lies  that  great  incentive  to  hydroelectric  enter¬ 
prise,  high  cost  of  coal.  Even  the  discovery  of  fuel  oil 
within  the  State  has  served  only  to  reinforce  the  value  of 
transmitted  water-power  along  the  lines  of  securing  highly 
efficient  and  reliable  operation  in  auxiliary  steam  plants. 

The  Pacific  Gas  &  Electric  Company  owns  property  and 
operates  in  thirty  counties  of  California,  representing  an 
area  of  37.950  sq.  miles,  which  exceeds  the  combined  area 
of  all  the  New  England  States  except  Maine.  It  supplies 
in  these  counties  204  municipalities  inhabited  by  about 
90,000  electrical  energy  consumers ;  operates  ten  hydro¬ 
electric  power  plants  with  a  total  rating  of  66,810  kw  as 
of  Oct..  I,  1911,  and  three  steam-generating  plants  with 
a  rating  of  about  71,800  kw,  including  32.000  kw  of  new 
machinery  in  process  of  installation  at  the  close  of  the 
year.  On  its  own  system,  therefore,  the  company  has 
available  under  normal  conditions  of  rating  about  140,000 
kw.  Through  an  agreement  maintained  with  the  Great 
Western  Power  Company,  also  of  California,  the  gen¬ 
erating  capacitv  of  that  ioo.6oo-volt  system  is  available 
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potential  has  since  been  increased  from  11,000  volts  to 
60,000  volts.  The  first  installation  on  the  South  Yuba 
River  consisted  of  two  300-kw,  133-cycle,  two-phase  Stan¬ 
ley  inductor-type  generators,  delivering  energy  at  5500 
volts,  and  each  was  direct-driven  by  a  36-in.  Pelton  water¬ 
wheel.  Following  the  completion  of  the  Folsom  plant,  the 
Blue  Lakes  Water  Company  in  1897  installed  an  i8oo-hp 
plant  operating  under  a  1040-ft.  head,  on  the  Mokelumne 
River.  Power  was  transmitted  at  18,000  volts  to  mines  in 
Amador  and  Calaveras  Counties,  and  at  30,000  volts  to 


.Stockton.  The  promoters,  realizing  the  large  demand  for 
electricity  which  would  follow  the  extension  of  the  trans¬ 
mission  line  toward  the  bay  district,  determined  to  enlarge 
the  original  Blue  Lakes  plant,  and.  under  the  title  of  the 
Standard  Electric  Company  of  California,  began  the  con¬ 
struction  of  the  so-called  Plectra  power  house  on  the  river 
about  4  miles  north  of  the  original  installation.  This  was 
completed  in  1902,  the  first  installation  being  five  2666-hp 
generators  operating  under  a  head  of  1466  ft.  maximum. 
When  the  property  was  acquired  the  Electra  power  house 


was  extended  and  two  additional  units  of  6666  hp  were 
placed  in  service. 

YUBA  RIVER  PLANT. 

In  the  spring  of  1898  the  Yuba  Power  Company  built 
a  i22o-hp  plant  on  the  middle  fork  of  the  Yuba  River 
and  supplied  the  town  of  Marysville  by  a  16,500-volt  line 
23  miles  long.  The  entire  installation  was  accomplished 
in  four  months  and  five  days  after  the  building  had  been 
determined.  Immediately  afterward,  at  Missouri  Bar,  on 
the  middle  fork  of  the  Yuba,  the  so-called  “Colgate"  power 

house  of  the  Bay  Counties 
Power  Company  was  begun, 
under  contract  to  deliver  elec¬ 
tricity  to  Sacramento,  a  dis¬ 
tance  of  76.3  miles.  Three 
i2co-hp  generators  were  placed 
in  service  in  1899,  the  line  volt¬ 
age  being  40,000.  at  that  time 
the  longest  transmission  in  the 
world.  In  the  fall  of  1899 
energy  was  supplied  to  the  sys¬ 
tem  of  the  Sacramento  com¬ 
pany,  the  steam  plant  of  the  lat¬ 
ter,  the  hydroelectric  station  at 
Folsom  and  the  Colgate  station 
being  operated  in  parallel.  In 
addition,  a  line  was  operated 
from  the  Colgate  station  to  gold 
dredges  on  the  Feather  River, 
at  Oroville,  and  one  to  the  Rome 
power  house,  on  the  South 
Yuba  River.  For  the  latter  pur¬ 
pose  there  was  installed  in  the 
Rome  power  house  a  960-hp 
generator  of  133-cycle  type,  that 
being  the  frequency  at  Rome, 
and  consequently  there  was  ex¬ 
tended  into  and  operated  in  the 
same  district  the  23,000-volt. 
60-cycle  line.  The  capacity  at 
C'olgate  was  later  increased  to 
20.000  hp.  Five  transmission 
lines  are  operated  from  Colgate, 
two  supplying  Oakland,  where 
the  system  is  tied  in  with  that 
of  the  former  Standard  or¬ 
ganization,  and  one  runs  direct 
from  Colgate  to  Sacramento. 
From  these  lines  one  branch  is 
carried  to  the  dredge  load  on 
the  Yuba  River,  and  another 
branch  supplies  the  dredge  load 
near  Oroville,  on  the  Feather 
River,  tying  in  at  that  point 
with  the  De  Sabla  and  the  Cen¬ 
terville  plants.  In  .\pril,  1901, 
the  Bay  Counties  Power  Com¬ 
pany,  from  its  Colgate  plant, 
transmitted  energy  by  twin  lines 
to  the  city  of  Oakland,  a  dis¬ 
tance  of  iqo  miles,  for  street- 
railway  operation.  In  this  con¬ 
nection  the  famous  transmission 
span  of  4427  ft.  across  the  Straits  of  Carquinez  was  made, 
at  a  clearance  of  206  ft.  above  extreme  high  tide. 

.\fter  the  installation  of  the  Colgate  system  the  increased 
demand  for  energy  resulted  in  a  development  upon  Butte 
Creek  by  the  Bay  Counties  interests.  A  small  station  at 
Centerville  was  purchased  and  the  construction  of  the  so- 
called  De  Sabla  station  was  begun  on  Butte  Creek,  util¬ 
izing  the  waters  of  that  stream  and  the  west  branch  of  the 
Feather  River.  The  installation  at  Centerville  consists  of 
two  550-hp  generators  and  one  1200-hp  generator  which 


Fig.  1 — Map  Showing  the  Transmission  System  of  the  Pacific  Gas  <£,  Electric  Company. 
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was  subsequently  installed,  while  at  De  Sabla  there  are  two 
3333-hp  generators,  the  latter  being  placed  in  service  in  the 
fall  of  1903.  From  these  plants  a  high-tension  line  is  op¬ 
erated  through  Butte  and  Yuba  Counties,  connecting  with 
the  transmission  line  from  Colgate  station  at  Oroville, 
another  branch  operating  to  Chico  and  Colusa ;  thence 
through  Gridley  to  Marysville 
and  Nicolaus,  where  it  is  again 
tied  in  with  the  Bay  Counties 
circuits. 

AUBURN  AND  NEWCASTLE  PLANTS. 

Coincident  with  the  construc¬ 
tion  of  the  De  Sabla  system, 
the  Central  California  Electric 
Company  built  two  small  hydro¬ 
electric  plants  at  Auburn  and 
Newcastle,  in  Placer  County, 
along  the  lower  lines  of  the 
ditches  of  the  South  Yuba 
Water  Company,  to  supply 
energy  to  Sacramento.  This 
work  was  begun  in  1895,  and  in 
1900  a  power  plant  was  built  at 
Alta,  in  Placer  County.  The 
first  transmission  line  from 
Auburn  and  Newcastle  to  Sac¬ 
ramento  was  operated  at  15.000 
volts,  later  being  increased  to 
30,000  volts,  and  then  to  60.000 
volts.  The  original  installation 
at  Alta  consisted  of  three 
1333-hp  generators  operated  by 
Girard  turbines  under  a  head  of 
660  ft.  At  Auburn  a  670-hp 
generator  was  operated  under  a 
wheel  head  of  206  ft.,  and  at  Newcastle  two  536-hp  gen¬ 
erators  were  driven  by  impulse  wheels  under  a  head  of 
464  ft.  The  irrigation  system  of  the  South  Yuba  Water 
Company  permitted  the  installation  in  1908  of  a  5500-kw 


plant  on  Deer  Creek,  operating  under  a  head  of  737  ft. 

The  hydraulic  resources  of  the  present  organization  are 
indicated  by  the  fact  that  the  total  water  storage  avail¬ 
able  for  power  service  is  1,173,768.000  cu.  ft.  and  for  irri¬ 


gation  2,362,646,550  cu.  ft.,  or  a  total  sufficient  to  supply 
the  city  of  San  Francisco  for  over  two  years  on  the  basis 
of  a  daily  use  of  35,000,000  gal.  On  Jan.  i,  1911,  the  com¬ 
pany  had  174  miles  of  ditches  and  flumes  for  power  service 
and  381.4  miles  for  irrigation.  Twenty-five  pipe  lines,  ag¬ 
gregating  65,721  ft.,  were  in  service,  supplying  forty-five 


waterwheels.  At  that  time  there  were  178  substations  lo¬ 
cated  on  transmission  lines,  having  a  total  transformer 
capacity  of  206,025  hp. 

The  rating  of  the  plants  on  the  hydroelectric  system  of 
the  Pacific  Gas  &  Electric  Com¬ 
pany,  as  of  Oct.  I  last,  is 
as  follows:  De  Sabla,  13,000 
kw;  Colgate,  14,200  kw;  Alta, 
2000  kw;  Newcastle,  800  kw; 
Electra,  20,000  kw ;  Centerville, 
6400  kw;  Yuba,  660  kw; 
Auburn,  500  kw;  Folsom,  3750 
kw ;  Deer  Creek,  5500  kw ;  total, 
66,810  kw. 

The  operation  of  the  system 
is  controlled  from  the  office  of 
a  load  dispatcher  in  Oakland. 
The  present  method  of  opera¬ 
tion  is  the  result  of  long  ex¬ 
perience,  and  it  is  based  upon 
the  two  fundamental  points  that 
but  one  person  should  be  in 
authority  so  far  as  the  handling 
of  the  load  and  the  regulation 
of  voltage  are  concerned,  and 
that  perfect  telephone  service 
must  exist  between  the  prin¬ 
cipal  power  plants  and  the  im¬ 
portant  switching  stations.  The 
Bay  Counties  Power  Company 
was  the  nucleus  of  the  present 
system,and  for  several  years  the 
plant  at  Colgate  was  consid¬ 
ered  the  operating  headquarters. 
From  this  point  were  handled  not  only  the  speed  and  voltage 
regulation  but  also  the  line  switching  for  the  entire  system. 
With  the  taking  over  of  the  Standard  Electric  Company’s 
system  and  the  operation  of  the  two  networks  in  parallel  it 


Fig.  3 — Exterior  View  of  Colgate  Power  House. 


Fig.  2 — Exterior  View  of  De  Sabla  Power  House. 
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Fig.  5 — Exterior  View  of  Electra  Power  House. 

times  in  direct  telephone  communication  with  the  entire 
system,  and  in  the  occurrence  of  trouble  which  might  in¬ 
terrupt  the  service  has  absolute  control  of  all  matters  in 
connection  with  the  resumption  of  service.  The  division 
of  load  and  the  regulation  of  voltage  is  by  no  means  the 


Fig.  7 — Upper  Power  House  at  Folsom. 

in  full  red;  22.000-volt  to  24,000-volt  lines  in  blue;  15,000- 
volt  to  17,000-volt  lines  in  green;  5,000-volt  to  ii,ooo-volt 
lines  in  yellow,  and  20oo-volt  to  4000-volt  lines  in  brown. 
Hydroelectric  plants  are  shown  in  white ;  line  symbols  and 
auxiliary  plants  in  yellow  and  white.  Substations  are 
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became  necessary  to  control  the  two  systems  from  a  point 
so  far  as  possible  common  to  the  two.  The  south  tower 
of  the  Carquinez  span  was  selected  as  the  place,  and  until 
1907  the  system  was  administered  from  this  location.  The 
new  location  at  Oakland  is  within  easy  access  of  San 


most  important  part  of  the  dispatcher’s  work,  for  the  direc¬ 
tion  of  affairs  in  times  of  emergency  is  a  task  calling  for 
unusual  decision  and  speed  of  action.  Trouble  on  any  line 
in  the  great  network  will  affect  the  entire  system  to  some 
degree.  The  trouble  must  be  located  without  loss  of  time 


Hume  for  Colgate  Power  Station. 


Fig.  6 — Premium  Substation. 


I'rancisco  and  at  the  same  time  sufficiently  removed  fron 
the  larger  city  to  facilitate  the  prompt  and  accurate  hand 
ling  of  the  .system  without  interference. 

Water  cannot  be  taken  out  of  a  ditch  or  flume,  a  power 
house  superintendent  or  foreman  cannot  shut  down  a  gen 
orator  or  change  the  load  carried  on  the  station,  and  a  liir 
crew  cannot  work  on  a  line  without  first  having  the  con 
sent  of  the  load  dispatcher's  office.  This  official  is  at  al 


and  the  affected  section  cut  out  so  far  as  possible  without 
interfering  with  the  continuity  of  service.  The  different 
generating  stations  may  be  thrown  out  of  synchronism,  or 
the  machines  in  a  single  plant  may  be  thus  affected.  If 
the  trouble  is  far  enough  removed  from  the  stations,  the 
generators  will  not  fall  out  of  step,  and  the  interruption 
is  consequently  only  momentary.  The  system  of  switching 
in  use  enables  different  power  plants  to  be  separated,  leav¬ 
ing  one  or  more  running  together  upon  such  lines  and 
loads  as  can  be  conveniently  carried. 

The  load  dispatcher’s  office  contains  a  board  18  ft.  long 
and  8  ft.  high,  upon  which  is  a  working  model  of  the  entire 
system.  Every  generating  and  substation,  switching  point, 
transmission  line  and  switch  controlling  high-tension 
energy  is  shown,  and  all  switches  are  made  up  in  dummy 
form  for  hand  setting  to  correspond  with  the  conditions 
in  the  field.  The  particular  kind  of  switch,  whether  oil 
or  air-break,  is  indicated  by  the  form  of  the  dummy,  the 
oil  switches  being  circular  and  the  air  switches  rectangular. 
The  face  of  the  board  is  of  slate.  The  lines  of  the  Great 
Western  Power  Company,  which  are  operated  at  100,000 
volts,  are  shown  in  gray ;  foreign  companies’  lines  are 
shown  in  dotted  red;  Pacific  6o.ooo-volt  lines  are  shown 
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Pig.  10 — Plan  and  Elevation  of  Pacific  Gas  &  Electric  Company’s  Station  at  Oakland,  Cal. 
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shown  in  white  lines  and  transformer  banks  are  colored 
according  to  voltage  ratings.  Low-voltage  single-throw 
and  double-throw'  switches  are  also  indicated.  Immedi¬ 
ately  after  the  operation  of  any  high-tension  switch,  either 
on  a  direct  order  from  the  load  dispatcher’s  office  or  dur¬ 
ing  trouble  when  the  regular  routine  tests  are  made,  such 


Fig.  11 — Turbo-Generator,  Station  C,  Oakland. 


action  is  immediately  reported  to  the  dispatcher.  When 
an  order  is  given  to  operate  a  switch  no  change  is  made 
on  the  board  until  the  operator  to  whom  the  order  has  been 
given  reports  it  carried  out,  when  the  dummy  switch  is  set 
accordingly.  A  load  dispatcher  coming  on  watch  can  thus 
tell  at  a  glance  what  lines  are  out  of  service  and  what 
switches  are  open  or  closed. 

Load  readings  from  all  important  generating  and  dis¬ 
tributing  points  are  telephoned  to  the  dispatcher  every 
twelve  hours  and  curves  are  plotted  daily  showing  the  load 
handled  at  the  company’s  own  plants,  steam  and  water,  and 
the  energy  purchased,  as  well  as  the  total  load  upon  the 
system.  This  information  is  subdivided  under  maximum, 
average  and  peak  loads,  with  the  kilowatt-hour  output 
from  all  generating  sources,  and  statistics  are  kept  relat¬ 
ing  to  the  available  output,  the  flow  and  depth  of  water 
at  all  strategic  points.  A  small  mechanical  indicator  is 
used  in  the  office  to  show  the  height  of  water,  peak  capacity 
on  a  two-hour  run,  present  and  average  load  at  every  gen¬ 
erating  plant  on  the  hydroelectric  system.  The  frequency 
is  maintained  between  59  and  61  cycles,  and  in  case  it 
passes  either  limit  a  set  of  corresponding  tuning  reeds 
is  automatically  vibrated,  sounding  the  alarm  to  the  dis¬ 
patcher  at  the  board.  The  frequency  is  recorded  continu¬ 
ally  on  a  curve-drawing  instrument.  Besides  the  load 
conditions,  the  dispatcher’s  office  keeps  a  record  of  the 
time  and  duration  of  all  service  interruptions  at  substa¬ 
tions  and  plants,  weather  conditions,  depth  of  snow  and 
water  at  gaging  stations,  flow  over  dams,  amount  of  water 
passing  through  ditches  and  flumes,  and  the  causes  of 
trouble.  The  latter  are  classified  under  sixteen  heads,  rep¬ 
resented  by  a  letter  symbol,  to  facilitate  the  preparation 
of  reports,  and  all  reports  are  delivered  daily  at  8:30  a.  m. 
from  the  dispatcher  to  the  main  office  of  the  company  in 
San  Francisco.  Another  valuable  feature  of  the  work  is 
the  keeping  of  a  diary  of  all  important  occurrences  and 
the  posting  of  dates  of  line  switch  release  and  other  forth¬ 
coming  events  in  a  memorandum  diary. 


TELEPHONE  SERVICE. 

Although  telephone  lines  are  run  on  all  transmission 
poles  or  towers,  the  company  also  utilized  the  service  of 
the  commercial  telephone  organization  at  many  points, 
notably  in  long-distance  service.  The  lines  carried  on  the 
company’s  transmission  rights-of-way  are  mainly  used  in 
routine  business,  as  in  the  reports  of  linemen,  loads  carried 
and  the  like.  For  communicating  between  important  sta¬ 
tions  the  company  leases  circuits  from  the  telephone  com¬ 
panies,  these  running  on  the  regular  toll  leads,  and  as  they 
are  on  different  routes  they  are  not  affected  to  any  extent 
by  transmission  difficulties. 

The  paralleling  of  the  various  stations,  the  two  most 
remote  being  separated  by  nearly  400  miles  of  line  and 
with  widely  varying  loads  and  capacities,  has  given  little 
trouble.  Experience  has  shown  that  this  can  be  done 
much  more  easily  than  the  paralleling  of  generators  in 
the  same  station.  The  phasing  in  of  the  system  is  done 
almost  entirely  on  the  high-voltage  side,  using  small  trans¬ 
formers  between  line  and  ground  for  synchronizing.  The 
operation  of  all  plants  in  parallel  greatly  simplifies  the 
regulation  of  voltage  and  by  enabling  the  capacities  of  the 
various  plants  to  be  utilized  to  the  fullest  degree  results 
in  economy  of  water  and  fuel.  The  station  generators  are 
connected  directly  to  the  line  without  automatic  circuit¬ 
breaking  equipment  of  any  kind,  and  power  is  never  cut 
entirely  off  the  lines  unless  it  is  impossible  to  keep  it  on. 
Most  of  the  lines  feeding  into  the  system  are  supplied 
from  transformers  delta-connected  on  the  low-tension  side 
and  star-connected  on.  the  high  tension,  with  grounded  neu¬ 
tral.  No  hesitation  is  practised  in  opening  the  6o,ooo-volt 
lines  under  heavy  short-circuits.  Governing  is  handled  at 
any  stated  plant,  and  the  fluctuations  of  the  load  in  this 
service  range  usually  between  3000  kw  and  5000  kw,  al¬ 
though  at  times  the  load  varies  by  8000  kw  or  9000  kw. 
No  telegraph  service  is  employed  on  the  system.  All  im¬ 
portant  plants  are  equipped  with  governors  which,  ex- 


Fig.  12 — 15,000-kw  Turbo-Generator  Set,  Station  A,  San  Franclaco. 


cept  in  the  case  of  the  governing  station,  are  set  to  work 
sluggishly  and  do  not  operate  except  under  a  wide  range 
of  speed. 

The  greater  number  of  connections  to  the  system  are 
made  by  means  of  three  transformers  connected  delta  on 
the  low-tension  and  star  on  the  high-tension  side.  While 
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this  throws  a  dead  short  on  the  line  when  a  wire  falls,  it 
gives  a  positive  indication  of  trouble  which  the  company 
considers  of  the  utmost  value'  especially  in  reference  to 
safe  operation  in  densely  populated  communities.  Some 
occasional  objection  from  telephone  and  telegraph  com¬ 
panies  has  proved  unfounded,  and  has  been  traced  to  a 
static  unbalance  caused  by  an  arcing  ground  on  the  line, 
which  would  have  been  greater  on  an  ungrounded  system. 
This  has  been  clearly  shown  by  the  experiment  of  shifting 
the  load,  say  3000  kw,  from  three  to  two  transformers  of  a 
bank,  with  practically  no  effect  on  the  parallel  telephone 
line. 

With  both  step-up  and  step-down  transformers  the 
company  has  no  hesitation  in  making  two  transformers 
carry  the  normal  load  of  three  in  emergencies.  Where  the 
load  is  small  a  customer  is  often  supplied  from  two  trans¬ 
formers  and  sometimes  from  only  one.  Special  care  is 
given  to  the  ground  connection  in  such  cases,  although  only 
at  rare  occasions  has  the  static  strain  on  the  secondary 
caused  grounding.  The  company  has  no  operating  prefer¬ 
ence  between  the  star  and  the  delta  low-voltage  connec¬ 
tion.  Most  of  the  transformers  used  range  in  size  from 
100  kw  to  1500  kw,  and  are  of  the  shell  type  of  construc¬ 
tion.  On  account  of  the  saving  in  copper  the  company  is 
using  Y-connections  on  the  distribution  drop  leads  to  an 
increasing  extent.  Regular  tests  are  made  on  the  cooling 
coils  of  transformers  to  ascertain  their  condition,  the  tests 
being  along  the  lines  of  draining,  siphoning  water  through 
coils,  forcing  air  through  and  applying  a  pressure  gage 
with  one  end  closed.  This  is  often  done  without  taking 
the  voltage  off  the  transformer.  The  company’s  experi¬ 
ence  indicates  that  the  best  case  for  oil-cooled  transformers 
is  made  of  boiler-iron  and  provided  with  cast-iron  base  and 
top. 

The  company  designs  its  own  oil  switches  to  a  large 
degree,  these  being  of  the  hand-operated  type  with  quad¬ 
ruple  break.  In  a  few  cases,  where  lines  are  tied  together 
at  both  ends,  reverse-current  relays  have  been  installed  for 
use  in  connection  with  switch  operation.  Little  trouble 
exists  from  lightning  on  the  system,  probably  on  account  of 
the  absence  of  thunderstorms  on  the  middle  Pacific  Coast. 
To  protect  the  lines  against  abnormal  voltages,  however, 
a  considerable  use  is  made  of  horn-gap  arresters  with  the 
air-gaps  set  to  arc  over  at  25  per  cent  above  normal  volt¬ 
age.  These  are  installed  only  at  the  generating  plants 
and  more  important  stations  on  the  transmission  network. 
Comparatively  little  trouble  is  experienced  also  with  in¬ 
sulators.  except  in  the  bay  district,  where  dirt  and  salt  are 
carried  in  by  ocean  fogs.  This  difficulty  is  overcome  by 
the  expedicJit  of  wiping  off  the  under  parts  of  the  in¬ 
sulators  about  twice  a  year,  shutting  down  the  line  section 
for  the  moment.  The  exposed  portions  of  the  insulators 
are  usually  cleaned  sufficiently  by  rain  to  make  wiping  all 
over  unnecessary.  Both  suspension  and  upright  types  of 
insulators  are  in  use  on  the  .system,  and  both  wooden  poles 
and  steel  towers  are  employed  to  carry  the  company’s  trans¬ 
mission  lines. 


AUXILIARY  STE.\.M  PLANTS, 

In  the  auxiliary  steam  plants  of  the  company  turbine 
units  are  employed,  and  fuel  oil  is  burned  under  the  boil¬ 
ers.  The  general  practice  is  to  permit  the  turbines  to 
run  light  upon  the  bus,  thus  affording  an  immediate  supply 
of  energy  in  case  of  a  threatened  interruption,  and  also 
permitting  the  effect  of  inductive  loads  to  be  to  a  large 
degree  offset,  since  the  generators  run  practically  as  syn¬ 
chronous  motors.  The  load  factor  of  the  entire  system 
is  about  70  per  cent.  At  present  additional  steam  plant 
capacity  is  being  installed  in  the  company’s  so-called  Sta¬ 
tion  C,  in  Oakland,  and  Station  at  San  Francisco.  In 
the  former  case  a  12.000-kw  vertical  Curtis  turbine  set  is 
being  erected,  the  existing  plant  consisting  of  a  9000-kw 
unit  of  the  same  type,  installed  about  two  years  ago.  Four 
Parker  and  eight  McNaull  boilers  with  furnaces  adapted 
to  the  burning  of  fuel  oil  will  furnish  steam.  The  steam 
mains  are  to  be  interconnected,  and  the  dry-vacuum  pumps 
will  be  cross-connected  to  both  condensers.  The  auxiliaries 
of  the  larger  unit  include  a  Cochrane  separator  of  the 
receiver  type  with  an  automatic  trap  close  to  the  turbine 
throttle,  a  2000-sq.  ft.  Wheeler  feed-water  heater,  two 
step-bearing  pumps  built  for  operation  at  1200  lb.  per 
square  inch,  two  guide-bearing  oil  pumps  and  a  5-in.  Alber- 
ger  turbine-driven  boiler-feed  pump.  A  50-ton  accumulator 
is  also  provided.  Two  hot-well  pumps  are  being  installed, 
one  being  motor-driven  and  the  other  turbine-operated. 
The  new  turbine  will  be  fitted  with  a  horizontal  automatic 
relief  valve  controlled  by  water  pressure  from  a  remote 
point.  Other  features  will  be  the  installation  of  peep¬ 
holes  in  the  oil-burning  furnaces  at  the  level  of  the  eyes, 
duplicate  oil  lines  which  can  be  blown  out  by  steam  and 
Owens  oil  burners.  Laidlaw-Dunn-Gordon  dry-vacuum 
pumps  are  to  be  used. 

At  the  San  Francisco  station  a  15,000-kw  Curtis  turbine 
is  being  installed.  A  12,000-kw  unit  has  lately  been  placed 
in  service  to  take  the  place  of  a  1500-kw  compound  engine- 
driven  set.  The  larger  unit  also  supersedes  another  set  of 
this  size.  Xo  additional  boiler  capacity  has  been  installed 
on  account  of  the  turbines,  the  plant  containing  two  3500-kw 
units,  five  isco-kw  units  and  one  500-kw  engine  unit  as  well 
as  the  two  turbines.  The  superior  economy  of  the  turbine 
even  compared  with  triple-expansion  condensing  engines 
was  a  controlling  point  in  the  decision  to  replace  the 
engines.  The  use  of  oil  as  fuel  in  the  auxiliary  plants 
enables  the  service  to  be  picked  up  with  practically  no 
interruption  in  case  of  trouble  on  the  hydroelectric  sys¬ 
tem,  the  only  indication  of  the  change  being,  a  possible 
slight  drop  in  frequency  in  the  majority  of  cases.  This 
journal  is  particularly  under  obligation  to  Mr.  John  A. 
Britton,  vice-president  and  general  manager,  to  Mr.  R.  J. 
f'antrell,  property  agent,  and  to  Mr.  Paul  M.  Downing,  en¬ 
gineer  of  operation  and  maintenance,  hydroelectric  section, 
all  of  the  Pacific  Gas  &  Electric  Company,  for  informa¬ 
tion  furnished  hy  them  in  connection  with  the  preparation 
of  this  article. 
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A  100,000-VOLT  TRANSMISSION  ON 

THE  ROOF  OF  THE  CONTINENT. 

Operating  Methods  of  the  Central  Colorado  Power 
Company’s  System — Lines  in  Mountain  Passes  at 
Elevation  of  13,628  Ft.,  Where  at  69  Deg.  Below 
Zero  Winds  Blow  166  Miles  per  Hour. 

From  the  Shoshone  water-power  plant  into  Denver,  155 
miles  distant,  the  ioo,ooo-volt  transmission  line  of 
the  Central  Colorado  Power  Company  three  times 
crosses  the  Continental  Divide,  reaching  a  maximum  alti¬ 
tude  of  13.628  ft.  in  the  famous  Argentine  Pass,  where 
wind  velocities  have  been  recorded  higher  than  165  miles 
per  hour,  where  the  mercury  drops  to  59  deg.  below  zero 
in  winter,  and  the  snow,  sometimes  30  R.  deep,  blocks  the 
pass  until  August.  Coupled  with  the  high  wind  velocities 
come  severe  sleet  and  snow  storms,  often  caking  the  insu¬ 
lators  and  conductors  into  solid  masses,  while  in  the  sum¬ 
mer  months  the  lines  are  subjected  to  some  of  the  most 
severe  lightning  seen  in  any  locality  on  the  continent. 

At  Argentine  Pass,  where  the  transmission  line  rises 
13.628  ft.  above  sea  level,  probably  the  highest  point  to 
which  any  electrical  circuit  in  the  world  is  carried,  five 
desolate  canyons  unite  their  blasts  to  produce  wind  veloci¬ 
ties  almost  unbelievable.  The  only  wind  gage  ever  in¬ 
stalled  in  the  pass  to  indicate  these  velocities  pointed  to 
165  miles  an  hour  and  was  then  itself  blown  away.  A 
specially  prepared  board,  12  in.  square,  suspended  by  a 
50-lb.  spring  balance,  was  next  experimented  with  in  order 
to  get  a  basis  for  wind-pressure  calculations,  but  the  wind 
quickly  wrecked  this  apparatus  also,  straining  the  pointer 


Fiq.  1 — standard  Transmission  Tower,  Showing  Character 
of  Country  Traversed. 


far  past  the  end  of  the  scale.  To  what  limits  the  actual 
wind  velocities  attain  in  the  pass  can  therefore  only  be 
guessed.  Line  patrolmen  on  the  summit  during  storms 
have  had  to  lash  themselves  to  the  anchored  steelwork  of 
the  towers  to  prevent  being  blown  away.  One  man's  dog. 


not  so  fortunate,  was  actually  picked  up  like  a  leaf  by  the 
blast  and  blown  far  out  over  the  side  of  the  mountain, 
never  to  be  seen  again.  The  winds  which  prevail  on  the 
pass  are  not  steady  in  direction,  but  are  known  to  reverse 
almost  instantly  from  one  to  another  of  the  canyons,  so 


Miles  from  Shoshone  Plant  sitctricai  ir»rw 

Fig.  2 — Profile  of  Transmission  Lines  of  Central  Colorado  System. 

that  structures  and  objects  on  the  mountainsides  must  be 
braced  and  guyed  from  every  direction. 

I00,000-V0LT  LINE  CONSTRUCTION. 

This  mountain-top  line  of  the  Central  Colorado  Power 
Company  conveys  hydroelectric  energy  from  the  20,000-hp 
Shoshone  plant  in  the  Grand  River  Canyon  near  Glenwood 
Springs  to  the  respective  substations  serving  Leadville, 
Dillon  and  Denver.  At  the  Denver  substation,  2  miles  from 
the  city,  the  Shoshone  line  is  joined  by  the  transmission 
from  the  Boulder  20,000-kw  plant,  28  miles  north  of  Denver. 
The  Boulder  station  operates  under  a  hydraulic  head  of 
1680  ft.,  and  like  the  Shoshone  plant  was  described  in 
these  columns  at  the  time  of  its  construction  several  years 
ago.  The  present  article  deals  only  with  the  unusual  trans¬ 
mission  equipment  of  the  company  and  the  departures  from 
ordinary  practice  which  have  resulted  from  three  years’ 
operating  experience  under  conditions  equaled  in  severity 
probably  nowhere  on  the  face  of  the  globe. 

Xo  part  of  the  Central  Colorado  system  is  less  than  a 
mile  in  altitude,  while  at  the  passes  where  the  divide  is 
crossed  the  elevations  are  between  2  miles  and  3  miles 
above  sea  level.  As  the  result  of  the  diminished  air  pres¬ 
sure,  the  corona  limit  for  the  Xo.  o  seven-strand  hemp- 
center  copper  conductor  used  is  very  nearly  100,000  volts, 
so  that  the  system  is  actually  operating  nearer  its  critical 
point  than  are  other  lines  employing  a  higher  pressure  in 
lower  altitudes.  The  altitude  factor  alone  may  not  be  ac¬ 
countable  for  all  of  the  lowering  in  corona  point  observed 
in  the  Colorado  system.  The  Shoshone  circuit  traverses 
one  of  the  principal  pitchblende  deposits  known,  which  is 
mined  for  the  recovery  of  uranium,  radium  and  other  radio¬ 
active  materials.  Since,  according  to  modern  views,  corona 
and  atmospheric  conduction  depend  upon  the  ionization  of 
the  air  set  up  by  radioactive  materials  in  the  earth,  it  seems 
probable  that  in  the  midst  of  such  large  radioactive  deposits 
the  rapidity  of  ionization  would  be  increased,  similarly  in¬ 
creasing  corona  effects  and  tending  to  lower  the  critical 
corona  voltage. 

TROUHLE.S  DUE  TO  GROUND  WIRES. 

The  standard  construction  of  the  Central  Colorado  lines 
consists  of  three  No.  o  seven-strand  hemp-center  copper 
conductors  carried  in  the  same  horizontal  plane,  at  ii-ft. 
distances,  by  General  Electric  four-disk  suspension-type 
insulators,  each  lo-in.  disk  having  been  tested  to  withstand 
90.000  volts.  Five-disk  insulators  are  now  being  installed 
in  all  new  work,  and  by  an  additional  mechanical  link  the 
distance  between  disks  is  being  increased  from  8  in.  to  10  in.. 
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increasing  the  break-down  strength  of  the  string.  The 
42-ft.  steel  tow'ers,  built  by  the  Riter  &  Conley  and  Millikan 
companies,  are  ordinarily  set  seven  to  the  mile,  making  an 
average  interval  of  750  ft.  between  towns.  This  distance 
is  varied  considerably,  however,  depending  on  the  topog- 


Fig.  3 — Sleet  on  the  Crest  Tower  of  Argentine  Pass,  Elevation 
13,628  ft. 


raphy  of  the  country.  The  longest  span  on  the  system 
measures  2900  ft. 

From  the  horizontal  cross-arms  of  the  towers,  at  points 
midway  between  the  insulators,  ground  wires  were  origi¬ 
nally  installed.  These  wires,  of  ^-in.  Siemens-Martin 
steel,  were  pulled  as  taut  as  possible,  but  much  trouble  has 
I'.een  experienced  from  the  line  conductors  swinging  against, 
as  well  as  clear  over,  the  ground  wires.  The  peculiar  winds 
to  which  the  line  is  subject  exert  a  remarkable  lifting 
effort  on  the  wires,  blowing  them  sometimes  upward  as  well 
as  sidewise,  so  that  the  main  conductors  have  been  found 
actually  looped  over  the  ground  wires.  As  the  lines  are 
subject  to  these  severe  winds  during  eight  months  in  the 
year  and  to  lightning  barely  four,  and  since  thunderstorms 
are  usually  accompanied  by  high  winds,  it  is  now  suspected 
that  the  ground  wires  are  the  cause  of  more  trouble  than 
they  prevent,  even  the  hitherto  supposedly  pure  lightning 
troubles  being  partly  credited  to  swinging  contacts  be¬ 
tween  the  wires.  Except  on  the  passes  and  exposed  sections 
of  the  lines,  the  ground  wires  are  accordingly  now  being 
removed  altogether,  while  in  the  places  where  some  light¬ 
ning  protection  still  seems  imperative  jnly  one  ground  wire 
is  allowed  to  remain,  and  this  is  being  elevated  4  ft.  above 
its  former  position  on  the  cross-arm.  so  that  it  will  be  well 
out  of  the  way  of  any  swinging  of  the  line  conductors. 

DEPARTURES  FROM  STANDARD  CONSTRUCTION. 

Resides  the  usual  tower  construction,  many  extraordinary 
departures  have  had  to  be  adopted  in  carrying  the  line 
across  the  rough,  wild  country  it  traverses.  Entering  one 
deep  canyon,  1200  ft.  wide,  the  wires  are  carried  from 
insulators  hung  on  steel  messengers  strung  between  the 
rocky  walls  into  which  their  anchors  are  cemented  with 
melted  sulphur.  .Sulphur  expands  on  solidifying,  thereby 
making  a  firm  joint.  In  other  places,  to  secure  enough 
clearance  on  short  turns,  towers  are  guyed  to  nearby  rocky 
walls  and  one  or  two  of  the  conductors  are  hung,  as  before, 
from  these  span  wires.  On  the  passes  steel  cable 

replaces  the  copper  conductor  and  is  extended  down  both 
sides  of  the  mountain  out  of  the  region  of  high  wind  and 
sleet.  All  towers  on  these  wind-swept  sections  are  firmly 
guyed  to  sulphur-set  steel  anchors,  two  back,  two  forward 
and  tw’o  at  the  sides.  The  tower  legs  are  bolted  to  12-in. 
I-beams  set  deep  in  the  rock.  Every  possible  precaution 
has  been  taken  to  add  strength  to  the  construction,  for 
under  the  combination  of  cold,  sleet  and  wind  the  mechan¬ 
ical  stresses  set  up  in  these  inaccessible  structures  are  al¬ 


most  unbelievable.  After  sleet  storms  as  much  as  2  lb.  of 
ice  has  been  scraped  from  a  single  foot  of  conductor,  and 
sleet  coatings  on  the  wires  have  been  measured  6  in.  in 
diameter.  An  accompanying  illustration  of  one  of  the 
towers  at  the  crest  of  the  Argentine  Pass  shows  how  solidly 
this  ice  and  sleet  is  plastered  over  insulators  and  con¬ 
ductors  from  the  lower  or  windward  side.  Upon  this 
added  ice  surface  let  a  59-deg.-below  wind  blow  at  150 
miles  an  hour,  and  the  surprise,  indeed,  is  that  steel  can 
withstand  such  punishment.  Several  towers  have  been 
buckled  and  demolished  during  storms  by  the  sheer  wind 
striking  the  conductors,  without  ice  or  sleet  to  aggravate 
the  trouble. 

In  places  about  the  passes  snow  collects  to  a  depth  of 
from  30  ft.  to  35  ft.,  burying  the  telephone  wires  and  even 
dragging  the  main  conductors.  This  snow  docs  not  dis¬ 
appear  until  August,  and  for  nine  months  in  the  year  the 
right-of-way  is  impassable. 

EMERGENCY  LINE  AT  SU.MMIT  OF  PASS. 

To  insure  continuity  of  service  in  case  of  break-down 
a  duplicate  emergency  line  is  therefore  provided  over  the 
most  dangerous  part  of  the  Argentine  Pass,  a  distance  of 
3  miles.  This  emergency  line  is  tapped  to  the  main  circuit 
with  air-brake  knife  switches,  similar  to  the  disconnecting 
switches  used  throughout  the  system.  If  the  main  pass 
line  goes  down,  the  patrolmen  on  each  side  can  get  to 
these  transfer  switches  and  thus  put  the  auxiliary  line  into 
service  until  the  break  can  be  reached  the  following  season. 

LOCATING  TROUBLE  WITH  SECTION  SWITCHES. 

The  use  of  emergency  disconnect  switches  to  break  up  the 
line  for  test  purposes  has  been  found  to  be  of  the  greatest 
convenience  in  locating  trouble.  At  intervals  of  from 
3  miles  to  5  miles,  depending  on  the  contour  and  character 


of  the  country,  these  disconnect  switches  are  inserted  as 
shown  in  Pig.  4.  The  switch  itself  comprises  simply  a 
48-in.  double  blade  closing  across  a  standard  strain  insu¬ 
lator  acting  as  a  breaker  in  the  line  wire,  which  is  dead- 
ended  into  its  eyes.  When  closed  upward  into  place  the 
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blade  is  locked  into  its  clip  by  a  spring  latch.  The  switches 
are  operated  from  the  towers  by  means  of  a  wooden  stick 
having  a  grounded  chain  connected  above  the  operator’s 
handle.  Each  switch  tower  is  provided  with  such  a  stick, 
the  chain  being  held  clear  by  suspending  it  in  a  vertical 
pipe  on  the  tower.  To  avoid  the  always-present  human 
element  of  neglectfulness  to  ground  the  chain  to  the  tower, 
many  of  the  switch  towers  have  insulated  or  wooden  plat¬ 
forms  for  the  man  to  stand  upon.  Many  of  these  switch 
towers  are  near  line  patrolmen’s  headquarters,  while  others 
are  on  ranches  where  someone  can  be  instructed  by  tele¬ 
phone  to  open  the  switch  if  necessary.  The  ranchman  re¬ 
ceives  $5  for  assisting  in  a  test  of  this  kind. 

If  a  line  is  discovered  to  be  crossed  or  grounded,  the 
chief  operator  of  the  system  sends  out  a  general  order  to 
open  all  disconnect  switches.  As  soon  as  the  first  one  has 
been  opened,  which  may  perhaps  be  the  fifth  or  the  fifteenth 
on  the  line,  the  operator  tests  the  line  by  charging.  If  the 
nearby  section  shows  clear,  the  first  man  is  then  instructed 
to  close  his  switch,  as  the  trouble  is  evidently  beyond  him. 
The  next  patrolman  who  can  be  raised  is  then  ordered  to 
open  his  switch,  and  the  charging  current  is  applied  as 
before.  In  this  way  the  trouble  can  be  located  in  a  single 
test  section  of  line,  and  as  soon  as  this  is  known  the  two 
patrolmen  walk  toward  each  other  until  the  trouble  is  found 
and  they  meet  and  repair  it. 

In  the  case  of  a  difficult  “open  circuit.’’  where  a  wire 
had  burned  itself  clear  and  was  hanging  in  the  air,  the 
dispatcher  had  exhausted  all  ordinary  means  of  locating 
it  and  finally  instructed  each  of  his  patrolmen  to  take  a 
piece  of  No.  14  copper  wire,  bell  wire,  fuse  wire,  barb 
fence,  or  anything  he  could  lay  his  hands  on,  and  ground 
the  affected  phase  wire  to  the  pole.  With  the  line  sectional- 
ized  at  the  first  switch,  this  phase  wire  was  charged  until 
patrolman  No,  i  saw  his  improvised  wire  filament  turn  dtill 


Fig.  ^5 — Transposition  Tower  with  Copper-Cabie  Jumpers  In 
Galvanized  Pipe. 


red  in  the  dark.  Thereupon  he  reported  to  the  operator  that 
the  open  must  be  beyond  him  and,  removing  the  wire,  closed 
his  switch.  The  same  operation  was  gone  through  at  other 
switches,  until  the  nearest  one  to  the  station  which  could 
not  redden  its  wire  was  proved  to  mark  the  defective  sec¬ 


tion.  Once  located  the  repairmen  started  to  walk  toward 
each  other  as  before,  soon  finding  and  fixing  the  break. 

EMERGENCY  HOUSES  WITH  REPAIR  PARTS. 

At  intervals  of  2  miles  to  3  miles  along  the  line  are  little 
emergency  houses  built  beneath  the  towers.  Each  house, 


Fig.  6 — Dead-End  Switch  Tower  with  Insulated  Platform. 

with  double-boarded  walls  and  measuring  5  ft.  x  5  ft.  in 
plan,  contains  a  full  complement  of  emergency  equipment 
for  making  any  ordinary  line  repair,  including  tackle,  spare 
conductor,  ground  wire  and  telephone  wire,  insulators,  steel 
cable,  sleeves,  bolts,  nuts,  clamps,  etc.,  besides  an  oil  stove 
and  sufficient  canned  food  to  sustain  a  man  several  days  in 
case  of  storm  outside.  There  is  also  a  telephone  con¬ 
necting  with  the  company’s  private  circuit  on  a  separate 
wooden  pole  line.  On  the  poles  at  half-mile  distances 
throughout  the  length  of  the  system  there  are  also  iron-box 
weatherproof  telephone  sets  from  which  the  patrolmen  can 
report  at  frequent  intervals  as  they  patrol  their  beats.  A 
large  part  of  the  dispatching  and  forwarding  of  orders  to 
operators  and  linemen  is  done  by  telegraph,  over  the  tele¬ 
phone  circuit.  This  form  of  auxiliary  service  proves  espe¬ 
cially  valuable  in  case  the  telephone  line  is  noisy  or  only 
one  wire  is  available. 

In  addition  to  the  emergency  houses  along  the  line,  there 
are  larger  shacks,  each  containing  four  bunks  and  four 
days’  rations,  at  the  crest  of  the  pass  and  at  the  junction 
switch  towers  of  the  emergency  line.  Two  patrolmen  are 
employed  on  this  section  in  summer  and  four  in  winter. 
The  regular  course  for  each  pair,  when  the  weather  per¬ 
mits,  is  to  cross  the  pass  by  way  of  the  main  line,  returning 
along  the  emergency  line,  to  insure  the  good  condition  of 
both. 

A  good  trail  is  maintained  alongside  each  line  throughout 
the  entire  system,  and  every  patrolman  is  required  to  go 
over  his  section  at  least  twice  a  week,  and  once  after  every 
storm.  And  this  means,  by  the  w'ay,  that  he  cannot  wait  to 
let  the  storm  abate  before  setting  out.  Every  patrolman 
must  provide  himself  with  a  horse  for  use  in  the  lower 
levels,  although,  of  course,  after  the  tree  line  is  passed, 
snowshoes  are  practically  the  only  means  of  locomotion. 

USE  OF  BINOCULARS  FOR  LINE  INSPECTION. 

Each  patrolman  is  also  supplied  with  a  good  pair  of 
12  X  binoculars,  which  are  used  to  the  greatest  advantage 
in  examining  the  lines  for  faults,  both  developed  and  in¬ 
cipient.  By  the  aid  of  the  glasses  a  man  can  examine  his 
lines  closely  without  climbing  each  tower.  In  the  same 
way,  of  course,  he  can  also  detect  a  fallen  wire  at  a  distance 
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of  .several  niile.s.  1  lie.se  binocular.s  are  declared  to  form 
one  of  the  most  important  elements  in  the  lineman's  equip¬ 
ment. 

Twice  each  year  every  jiart  of  the  line,  from  end  to  end, 
is  gone  over  with  even  higher  power  binoculars  and  a 
transit  telescope,  the  most  minute  scrutiny  being  made  to 
discover  and  eliminate  all  possible  causes  of  future  troubles. 
If  a  strand,  for  example,  has  started,  it  can  be  repaired 
before  a  cross  occurs  and  causes  a  shut-down.  This  work 
of  semi-annual  detailed  inspection  is  carried  out  in  person 
by  the  chief  engineer  and  his  line  superintendent,  who 
spend  several  weeks  at  the  task.  Such  painstaking  inspec¬ 
tion  has,  however,  apparently  paid  its  own  reward. 

CON'STKUCTION  LESSONS  OF  OPERATING  EXPERIENCE. 

.\t  the  insulators  the  line  conductors  were  formerlv  held 
rigidly  in  square-jawed  clamps.  It  was  soon  noticed  that 
many  line  spans  would  break  directly  at  the  insulators,  or 
the  strands  would  become  cut  and  untwist,  getting  into 
various  kinds  of  mischief.  Careful  study  of  the  line  during 
storms,  with  the  aid  of  binoculars,  soon  revealed  the  fact 
that  the  swinging  of  the  sjians  was  causing  twisting  and 


Fig.  7 — Tower  Crushed  by  Snowslide,  and  Emergency 
Repair  Construction. 


cutting  at  the  clamps,  whose  sharp  edges  bore  against  the 
copper.  The  old  clamps  are  now  being  replaced  with 
saddle  clamps  which  do  not  hold  the  wire  rigidly  at  the 
edges,  and  the  former  trouble  has  practically  ceased. 

'I'he  earlier  jumpers  used  were  of  rigid  tubing,  bent  in 
U  form  to  bridge  from  dead-end  to  dead-end.  This  rigid 
construction  al.so  gave  trouble  and  has  been  supplanted  by 
jumpers  made  of  the  flexible  line  conductor  itself.  In  case 
of  very  acute  angle  bends,  the  jumpers  are  anchored  down 
by  sus])ension  insulators  dropped  from  the  same  main  arm. 
or.  in  other  cases,  are  held  vertically  and  rigid  by  insulators 
suspended  from  a  special  upper  arm  above  the  main  arm. 

I'ransjiositions  on  the  C  entral  Colorado  system  are  made 
by  dead-ending  the  conductors  to  strain  insulators  and  then 
com])leting  the  necessary  cross-connections  with  cable 
jumpers  of  varying  length,  made  rigid  and  of  fi.xed  shape 
by  inclosing  them  in  galvanized  pipe.  Here,  it  will 

be  noted,  the  stranded  cable  is  designed  to  be  the  conductor, 
the  pipe  merely  serving  as  a  rigid  shaper. 

REP.MR  WORK  AFTER  A  SNOWSLIDE. 

Occasionally  a  snowslide  on  the  side  of  some  mountain 
flanking  the  valley  with  its  transmission  line  sends  tons  of 
snow.  ice.  earth  and  miscellaneous  material  down  against 
the  towers,  sometimes  carrying  away  one  or  two  and  in¬ 


terrupting  the  service.  As  these  slides  usually  occur  in 
localities  which  can  be  reached  only  with  the  utmost  diffi¬ 
culty,  they  are  greatly  dreaded,  for  almost  no  foresight  in 
locating  the  right-of-way  can  avoid  their  damage.  In  De¬ 
cember  of  last  year  a  great  slide  near  the  Argentine  Pass 
carried  away  three  towers,  one  of  which  is  shown  crumpled 
up  in  rig.  7. 

After  testing,  two  patrolmen  located  the  trouble  to  be  on 
the  pass  and  notified  the  line  foreman  to  the  east,  who 
collected  five  men  and  started  for  the  break.  Meanwhile 
preparations  were  made  from  the  other  end,  and  a  party 
was  made  up  at  Denver,  including  the  chief  engineer,  line 
superintendent  and  linemen.  By  a  circuitous  railway  route, 
the  quickest  under  the  circumstances,  the  party  got  to  the 
pass  approach  the  evening  of  the  second  day,  and,  on  snow- 
shoes,  started  on  its  1 6-mile  ascent  into  the  pass,  each 
member  carrying  loo  lb.  or  more  burden  of  supplies. 

The  snow  was  I2  ft.  to  15  ft.  deep,  and  in  setting  the 
auxiliary  poles  shown  the  shovelers  had  to  relay  two  levels 
to  reach  the  frozen  ground  below.  The  poles  were  cut  from 
the  nearby  teleiflione  line  belonging  to  the  company,  and  a 
temporary  span  construction  was  improvised  as  shown,  the 
conductors  being  hung  from  insulators.  In  other  places 
bracket  arms  were  erected.  This  temporary  construction 
will  have  to  stand  until  the  midsummer  of  1912  before  the 
snow  will  have  cleared  sufficiently  to  allow  the  pass  to  be 
traversed  by  the  regular  line  crew  which  will  install  stand¬ 
ard  towers. 

The  extraordinary  charges  of  static  electricity  which 
collect  on  these  highly  insulated  conductors  when  com¬ 
pletely  disconnected  from  any  source  of  energy  were  well 
demonstrated  during  this  job  of  emergency  repair  work. 
The  wires  were  down  on  the  snow  in  a  tangled  mass  and 
one  lineman  attempted  to  pull  them  loose.  As  he  grasped 
the  wire  nearest  him  he  received  a  heavy  shock  which  re¬ 
sulted  in  bad  burns  across  each  of  the  four  fingers  of  one 
hand.  Sjiarks  2  in.  long  have  been  drawn  from  the  discon¬ 
nected  line,  and  the  strength  of  these  discharges  .seems  to 
he  almost  unaffected  by  grounding  or  tying  all  the  wires 
together  at  a  point  over  a  mile  or  two  distant.  The  tie- 
chain  or  ground  must  be  applied  directly  at  the  place  where 
the  workmen  are  to  be  protected,  otherwise  its  presence  is 
practically  without  results  on  the  severity  of  shocks  given 
by  the  static  charge  of  the  line.  After  having  once  been 
dissipated  by  a  spark,  this  static  charge  is  rapidly  restored 
to  the  wire,  which  a  few  seconds  later  is  ready  to  deliver 
another  spark. 

SYSTEM  OF  OFFICE  RECORDS. 

An  elaborate  system  of  photographic  records  is  one  of 
the  most  useful  adjuncts  in  maintaining  the  operation  of 
this  loo.ooo-volt  sky-high  line.  Every  tower  on  the  system 
IS  photographed  and  one  or  more  views  of  it  filed  away  in 
its  numbered  envelope.  Usually  there  are  several  views 
taken  from  different  angles,  so  that  a  good  idea  is  available 
of  all  the  wire  clearances,  surrounding  country,  etc.,  from 
the  iihotographic  record  alone.  If  trouble  has  developed 
on  a  tower,  a  picture  of  this  is  also  taken,  as  well  as  a 
view  of  the  finished  repairs. 

In  the  office  files  there  is  thus  made  available  a  complete 
photographic  record  of  every  tower  on  the  .system.  Then 
when  a  lineman  telephones  in  and  reports  trouble  on  a 
given  tower  the  chief  engineer  or  his  line  superintendent 
can  turn  at  once  to  the  pictures  of  this  tower,  determine  the 
kind  of  structure  and  the  probable  sources  of  troube.  and 
so  give  suggestions  and  instructions  to  the  repairman  re¬ 
garding  the  work  to  be  done,  almost  as  well  as  if  the 
superior  were  himself  on  the  job.  This  photographic  record 
is  supplemented,  of  course,  by  detailed  and  complete  maps 
of  the  line,  showing  every  tower  and  division  switch,  the 
emergency  houses,  telephone  poles,  transpositions,  etc. 

Mr.  E.  M.  Gilbert  is  chief  engineer  and  assistant  gen¬ 
eral  manager  of  the  Central  Colorado  Power  Company, 
and  Mr.  M.  McDonald  is  line  superintendent. 
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SAVING  EFFECTED  BY  OMAHA  COAL-STORAGE  PIT. 


Savings  estimated  to  have  equaled  already  half  the  first 
cost  of  the  Omaha  under-water  coal-storage  pit  are  re¬ 
ported  as  the  result  of  recent  coal-market  conditions.  This 
pit  of  the  Omaha  Electric  Light  &  Power  Company  was 
described  in  the  Electrical  World  of  Oct.  7,  1911,  soon 
after  it  was  completed.  The  pit  alone  cost  in  round  figures 
$50,000,  of  which  $8,000  was  due  to  special  concrete  piling 
required  by  its  site  on  a  bed  of  quicksand.  In  January  of 
this  year  the  central  station  might  have  sold  6000  or  700c 
tons  of  the  coal  then  in  storage,  at  a  net  profit  of  $30,000. 
still  leaving  it  enough  fuel  to  run  its  plant  within  the 
expected  term  of  the  coal  stringency.  As  the  result  of 
having  the  storage  pit,  the  company  is  now  able  to  pur¬ 
chase  its  fuel  supply  at  a  saving  which  leaves  a  wide 
margin  above  the  interest  charges  on  the  investment.  And 
more  than  that,  according  to  Mr.  H.  A.  Holdrege,  general 
manager  of  the  Omaha  company,  “we  are  sleeping  nights !’’ 


CENTRAL-STATION  COST  REDUCTION. 


-Many  central  stations  have  taken  advantage  of  the  fact 
that  electric  energy  is  the  one  article  of  general  consump¬ 
tion  which  has  not  increased  in  price  to  exploit  their  service, 
and  advertising  this  exception  to  the  high-cost-of-living 
contention  has  usually  been  found  effective.  The  Kentucky 
Electric  Company,  of  Louisville,  has  utilized  the  idea  to 
advantage  in  a  rather  novel  way.  An  immense  painted 
sign,  located  on  the  wall  of  Macauley’s  Theater,  at  Fourth 
and  Walnut  Streets,  the  most  important  intersection  of  the 
city,  contains  a  graphic  chart,  showing  the  reduction  in  the 
cost  of  energy  since  the  company  entered  the  field.  The 
chart  looks  at  first  glance  like  a  baseball  score  board,  and 
this  has  attracted  attention  for  the  display,  which,  while 
rather  complicated,  proves  the  low  cost  of  electricity  in  an 
unmistakable  manner.  The  sign  is  50  ft.  high  and  30  ft. 
wide  and  is  one  of  the  largest  in  Louisville. 


ADVANTAGES  OF  ELECTRIC  COOKING. 

Before  a  meeting  of  the  .\ssociated  Engineering  Societies 
of  St.  Louis,  held  under  the  auspices  of  the  St.  Louis  Sec¬ 
tion  of  the  .\merican  Institute  of  Electrical  F'ngineers,  on 
May  8.  Dr.  Harry  M.  Hill  gave  an  address  on  "The 
.Application  of  Electricity  in  the  Modern  Home,”  supple¬ 
mented  by  a  demonstration  of  the  use  of  household  elec¬ 
trical  appliances.  About  125  persons  were  present,  in¬ 
cluding  a  number  of  ladies.  Dr.  Hill  outlined  the  advances 
in  the  domestic  uses  and  applications  of  electricity  from 
the  time  when  it  was  an  expensive  luxury  to  the  present 
day,  when  it  is  almost  a  necessity.  The  different  appliances 
used  in  the  home  were  shown,  and  the  ladies  were  espe¬ 
cially  interested  in  the  demonstrations  of  their  uses. 

Earlier  in  the  day  bread  “sponge”  had  been  mixed,  and, 
together  with  a  roast  of  beef,  it  was  placed  in  an  electric 
stove.  ^  Both  were  cooked  in  time  to  serve  sandwiches  to 
those  present,  and  Dr.  Hill  pointed  out  that  the  roast  lost 
only  13  per  cent  of  its  weight  in  cooking,  whereas  if 
cooked  in  a  gas  stove  the  loss  was  rarely,  if  ever,  less 
than  30  per  cent.  With  gas  at  80  cents  per  1000  cu.  ft.  and 
electricity  at  5.7  cents  (6  cents  less  5  per  cent),  which  are 
the  conditions  met  in  St.  Louis,  the  cost  for  fuel  would 
have  been  about  3  cents  for  gas  and  8  cents  for  electricity. 


The  saving  in  the  meat,  however,  by  the  use  of  electricity 
would  amount  to  about  14  cents,  showing  that  even  with 
the  more  expensive  fuel  item  the  electric  cooking  would  be 
cheaper  by  9  cents  and  that  even  if  gas  were  free  electric 
cooking  would  be  cheaper  by  6  cents.  With  the  electric 
stove,  the  vegetables,  meat,  etc.,  for  a  meal  can  all  be 
placed  in  at  once,  and  by  the  aid  of  a  time  switch,  the  cur¬ 
rent  can  be  switched  on  whenever  desired,  even  in  the 
absence  of  every  one  from  the  house,  which  is  a  great 
convenience.  In  addition  to  the  economy  already  shown  to 
be  effected  by  the  electric  stove,  there  is  the  saving  of 
spoiled  food  inseparable  from  gas  or  coal  cooking,  because 
the  thermostat  effectively  prevents  the  contents  from  being 
overcooked  or  burned. 


CUTTING  DOWN  A  PEAK  LOAD. 


In  connection  with  the  extension  of  its  electric-motor 
service  the  Fitchburg  (Mass.)  Gas  &  Electric  Light  Com¬ 
pany  is  making  a  special  effort  to  reduce  the  size  of  its 
peak  load.  The  company  has  just  secured  a  fifteen-year 
contract  to  supply  energy  to  the  Simonds  manufacturing  in¬ 
terests  of  Fitchburg,  also  owners  of  large  saw-making 
establishments  in  Chicago,  Montreal  and  Lockport,  N.  Y. 
About  1375  hp  in  motors  will  be  operated  in  the  Fitchburg 
plants,  many  individual  machine  drives  being  included. 
The  actual  load  to  be  added  will  be  about  800  kw.  The 
introduction  of  electricity  will  shut  down  two  steam 
engines  rated  at  500  hp  and  200  hp.  The  contract  provides 
for  holding  one  125-kw  generating  set  in  the  Simonds 
plant  for  winter  service,  and  the  engine  driving  the  gen¬ 
erator  will  be  used  to  supply  exhaust  steam  for  factory 
heating.  The  central-station  company  has  recently  pur¬ 
chased  a  water-power  plant  of  about  350-kw  rating,  which 
is  being  run  as  an  auxiliary  to  its  steam  plant.  By 
operating  the  water-power  plant  and  the  125-kw  unit  at 
the  peak-load  period  the  company  will  be  able  to  handle 
a  greatly  increased  business  with  its  present  equipment, 
reducing  the  peak  at  its  steam  plant  by  475  kw.  This 
method  of  meeting  the  question  of  factory  heating  appeals 
to  the  industrial  manager,  as  it  cuts  down  his  total  energy 
consumption  for  the  year  and  gives  him  the  benefit  of  a 
certain  amount  of  electrical  service  as  a  by-product  of  his 
heating  output.  The  Simonds  installation  will  be  operated 
by  220-volt,  three-phase  induction  motors. 

The  Fitchburg  company  has  also  recently  obtained  con¬ 
tracts  covering  motor  and  other  service  in  the  local  car 
shops  of  the  Boston  &  Maine  Railroad,  using  150  hp,  and 
the  Webber  Lumber  Company,  using  200  hp  in  motors. 
Recent  power-house  improvements  completed  or  under  way 
include  the  installation  of  a  system  of  Sturtevant  induced- 
draft  fans  in  the  boiler  room,  the  elimination  of  the  former 
natural-draft  stack,  installation  of  Murphy  stokers  and 
elimination  of  all  manual  labor  in  coal-handling  service. 
An  automatic  flue  gas  analyzer  has  also  been  placed  in 
service.  The  company’s  connected  motor  load  has  increased 
since  last  June  from  2260  hp  to  about  4000  hp,  including 
motor  service  under  contract  but  not  installed  to  date.  No 
increase  in  electric  generating  equipment  has  been  neces¬ 
sary  at  the  steam  plant. 

In  the  street-lighting  field  the  company  has  just  made 
an  eight-year  contract  with  the  city  covering  the  installa¬ 
tion  and  operation  of  about  100  groups  of  four  6o-cp  tung¬ 
sten  lamps  each  on  the  main  business  street.  The  lamps 
are  installed  on  the  existing  trolley  poles  and  are  connected 
in  double  circuits.  Three  lamps  are  burned  from  dusk 
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until  midnight  daily,  the  fourth  unit  being  burned  until 
dawn.  Twenty-four  lamps  are  run  on  each  circuit  in  series, 
and  series  transformers  are  installed  in  manholes  to  keep 
the  voltage  low  on  the  street-railway  structures.  The  lamps 
are  fed  with  energy  from  the  company’s  underground  sys¬ 
tem  with  the  above  transformers  in  circuit  between  the 
main  service  and  the  lamps.  “Alba”  shades  are  used  on 
each  pole  group.  The  plans  for  this  extra  lighting  were 
brought  about  by  agitation  oh  the  part  of  the  local  mer¬ 
chants’  association  for  a  more  brilliantly  lighted  business 
section,  and  petitions  for  its  extension  are  now  before  the 
city  authorities. 


OIL  ENGINES  IN  CENTRAL-STATION  SERVICE. 


The  Ennis  (Tex.)  Ice,  Light  &  Water  Company  has  two 
Diesel  oil  engine  alternators  in  service,  furnishing  the 
local  electric  lighting  and  operating  the  auxiliaries  of  its 
42-ton  ice  plant.  A  170-hp  engine  unit  was  installed  three 
years  ago  and  a  225-hp  unit  added  a  year  later.  Artesian 
wells  furnish  the  water  supply  for  the  station,  but  on 
account  of  the  iarge  mineral  content  of  this  w’ater,  it  can¬ 
not  be  used  for  ice  making  without  distilling.  Steam-driven 
compressors  are  accordingly  employed,  one  24-ton  and  one 
18-ton  ice  machine  now  being  in  operation.  A  motor  can 
be  belted  to  the  smaller  of  the  two  compressors,  producing 
ample  refrigeration  for  “holding”  the  ice-storage  rooms 
during  the  mild  winter  season.  All  the  auxiliaries  of  the 
ice  factory  are  motor-driven. 

The  Diesel  engines  at  Ennis  have  given  uniformly  ex¬ 
cellent  performance  and  since  starting  up  have  occasioned 
practically  no  serious  shutdowns.  The  only  important  in¬ 
terruption  occurring  during  the  two  years  was  one  case 
when,  owing  to  a  heavy  rain,  flood  water  entered  the  sta¬ 
tion  building. 

Any  class  of  engine-room  attendant  fit  to  be  left  in 
charge  of  machinery  can  operate  a  Diesel  engine  success¬ 
fully.  according  to  Mr.  Rothenburg,  of  the  Ennis  company, 
provided,  he  adds,  that  the  manager  or  superintendent  who 
has  general  oversight  over  the  plant  is  himself  familiar 
with  the  adjustments  of  the  engine.  The  Ennis  plant  em¬ 
ploys  a  capable  day  engineer,  who  receives  $75  a  month, 
while  the  night  man,  whose  mechanical  skill  is  limited,  is 
not  depended  upon  to  make  any  but  the  simplest  operating 
adjustments.  Repairs  on  these  engines  have  been  slight, 
according  to  the  company’s  reports.  Breaking  of  parts 
can  largely  be  avoided  by  maintaining  an  uninterrupted 
supply  of  cooling  water,  declares  Mr.  Rothenburg.  Too 
often,  he  points  out.  the  circulating  facilities  are  unequal 
to  the  duty  required  of  them,  and  the  supply  fails.  This 
allows  the  engine  parts  to  overheat,  and  when  the  circula¬ 
tion  is  resumed  the  damage  is  done.  Breakage  of  this  kind 
is  therefore  often  assignable  to  the  engineer,  although  the 
latter  will  blame  the  engine  for  the  trouble.  The  Ennis 
plant  is  now  consuming,  under  normal  load-factor  condi¬ 
tions,  0.675  8^1-  of  oil  for  each  100  hp-hr.  produced. 


ONE  ELECTRIC  VEHICLE  TO  EACH  200 
DENVERITES. 


Denver,  Col.,  probably  leads  all  American  cities  in  the 
number  of  electric  vehicles  in  service  compared  to  its  popu¬ 
lation,  200,000.  The  vehicle  tax  receipts  show  900  electric 
pleasure  cars  in  use,  representing  a  ratio  of  nearly  one 
electric  for  each  200  of  Denver's  population.  Among  this 
large  number  of  pleasure  vehicles  in  Denver  there  are 
several  cars  which  have  been  producing  some  remarkable 
records  for  mileage  per  charge.  One  Detroit  Electric 
runabout,  equipped  with  Edison  nickel-iron  batteries,  is 
reported  by  Denver  Gas  &  Electric  Company  officials  to 


make  203  miles  per  average  charge  under  the  conditions 
of  hills  and  roads  met  in  the  Colorado  capital  city.  This 
battery  and  car  are  now  three  years  old  and  after  running 
20,000  miles  are  giving  better  mileage  than  when  new.  The 
car  referred  to  has  made  the  75-mile  run  from  Denver  to 
Colorado  Springs  and  return,  on  one  charge,  with  ease, 
having  mileage  to  spare  for  a  day’s  ordinary  city  use  after 
returning  from  its  150-mile  trip  over  the  hills  and  country 
roads.  The  owner,  Mr.  Herbert  George,  a  Denver  business 
man,  is  an  enthusiastic  electric-car  tourist  and  makes  fre¬ 
quent  country  spins.  In  three  years  not  a  cent  has  been 
spent  for  repairs  on  this  car,  while  $8  a  month  has  covered 
the  cost  of  charging,  washing,  storing,  garaging,  etc.  Once 
a  week,  usually  Saturday,  the  machine  is  sent  to  the  garage 
to  be  charged,  washed,  cleaned  and  inspected,  and  after  this 
attention  it  is  ready  for  another  six  days’  service. 

To  stimulate  interest  in  electric  vehicles  locally,  the 
Denver  Gas  &  Electric  Company  issues  an  attractively 
printed  monthly  magazine.  The  Electric  Vehicle,  of  which 
the  May  number  is  No.  4,  Vol.  i.  Between  handsome 
colored  covers  the  booklet  contains  sixteen  7-in.  x  lo-in. 
pages,  many  of  which  are  printed  in  two  colors.  Interest¬ 
ing  articles  about  electric  vehicles  make  up  the  text  matter, 
which  is  brightened  with  many  illustrations.  No  advertis¬ 
ing  of  any  kind  is  carried,  but  on  the  back  cover  page  are 
listed  the  names,  addresses  and  agencies  of  each  representa¬ 
tive  selling  electric  vehicles  in  Denver.  The  Denver  com¬ 
pany  also  ofifers.  free  of  charge,  the  services  of  its  con¬ 
sulting  electric-vehicle  engineer,  Mr.  M.  Eckstroemer,  to 
advise  any  customer  on  matters  pertaining  to  the  operation 
or  repairs  of  his  car.  The  central-station  company  itself 
sets  the  example  by  operating  eighteen  electric  trucks  and 
delivery  wagons. 


MODEL  APARTMENT  AND  SHOWROOM  OF  THE 
PUGET  SOUND  TRACTION,  LIGHT  &  POWER 
COMPANY. 


The  office  of  the  Seattle  division  of  the  Puget  Sound 
Traction,  Light  &  Power  Company  is  located  in  a  six-story 
concrete  structure  at  the  corner  of  Olive  and  Seventh 
Streets,  a  few  blocks  east  of  the  principal  avenues  of  the 
business  section  of  the  city.  The  various  floors  are  appor- 


Fig.  1 — Office  Building  of  Puget  Sound  Traction,  Light  &  Power 
Company  at  Seventh  and  Olive  Streets. 


tioned  as  follows:  First  floor,  sales  department,  showroom 
and  model  apartment ;  second  floor,  railway  operating  de¬ 
partment;  third,  the  chief  officers  of  the  Seattle  division; 
fourth,  legal  department  and  library;  fifth,  auditors,  and 
sixth,  the  operating  department  of  the  light  and  power 
division.  On  the  two  floors  below  the  street  level  are  the 


Fig.  2 — Reception  Room  and  Dining-Room  in  Model  Apartment. 


Fig.  4 — Bedroom  In  Model  Apartment. 


ception  room,  dining-room,  kitchen,  bedroom  and  bathroom,  dining-room,  fitted  with  mahogany  furniture  and  with  cedar- 
In  the  showroom  are  one  small  and  seven  large  glass-topped  paneled  wainscot,  is  lighted  by  means  of  concealed  (cove) 
tables,  on  which  and  under  which  there  is  a  variegated  dis-  lamps,  a  proper  lighting  finish  being  imparted  to  the  room 
play  of  electrical  appliances.  Two  of  the  large  tables  are  by  an  art-glass  dome  suspended  over  the  table.  The  usual 


Fig.  3 — Showroom  in  Office  Building  of  Puget  Sound  Traction,  Light  &  Power  Company. 


used  for  reading  and  an  assortment  of  other  lamps;  three  array  of  dining-room  cooking  devices  is  displayed  on  the 
are  given  over  to  an  array  of  electric  heating  and  cooking  sideboard  and  table,  but  the  general  atmosphere  of  comfort 
appliances,  one  to  small  motor-driven  apparatus  and  the  and  hospitality  is  not  marred  by  an  excess  of  such  devices, 
remaining  one  to  an  assortment  of  labor-saving  devices  as  is  so  often  the  case  in  displays  of  this  kind. 


such  as  vacuum  cleaners,  etc.  The  small  table  has  a 
matched  set  of  electric  cooking  appliances  on  it,  while  scat- 


The  kitchen  of  the  apartment  adjoins  the  dining-room. 
The  treatment  is  white  and  is  plain  and  substantial.  A  fair- 
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storerooms  and  meter-testing  department,  the  latter  one  of 
the  best  equipped  on  the  Pacific  Coast. 

The  showroom,  a  view  of  which  is  given  in  Fig.  3, 
occupies  one-half  of  the  street  floor  and  to  the  rear  are  the 
cashiers’  booths  where  bills  are  paid.  One  end  of  the 
room  is  divided  up  into  a  model  apartment  made  up  of  re- 
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tered  about  the  floor  are  electric  ranges,  washing  machines, 
electric  signs,  etc. 

The  reception  room  of  the  model  apartment  is  fitted  up 
with  mahogany  and  upholstered  furniture  and  decorated  in 
white  and  gold.  The  illumination  is  chiefly  from  overhead 
and  the  fireplace  is  equipped  with  a  glowing  heater.  The 
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sized  range  is  placed  against  the  center  of  the  rear  wall  of  which  are  submitted  to  the  management.  In  addition 
of  the  room,  while  to  the  window  side  is  a  kitchen-cabinet  all  of  the  accounts  secured  and  lost  during  the  week  are 
table  on  which  are  a  number  of  portable  electric  devices  analyzed  at  a  meeting  on  Saturday  afternoon  and  an  esti- 
such  as  would  be  ordinarily  required  in  household  service,  mate  is  made  of  the  annual  revenue  secured.  It  has  been 
The  sink  has  hot-water  and  cold-water  connections,  the  found  that  this  estimate  comes  within  lo  per  cent  of  the 
former  being  equipped  with  an  instantaneous  hot-water  actual  revenue  secured.  Special  attention  is  given  to  all 
heater.  complaints  of  whatever  character  and  a  speedy  remedy 

The  bedroom  and  bathroom  adjoin  each  other  and  take  applied.  By  this  means  the  company’s  business  has  been 
up  the  rear  section  of  the  apartment.  Instantaneous  water  safeguarded  and  its  popularity  with  the  inhabitants  of  the 
heater,  shaving  lamp,  etc.,  are  found  in  the  bathroom,  while  city  increased.  Moreover,  there  is  excellent  team  work  be- 
the  tastily  furnished  bedroom  contains  an  electrically  driven  tween  the  commercial  and  the  other  departments  of  the 
sewing  machine,  a  heating  pad,  milk  warmer,  vibratory  company,  as  well  as  enthusiasm,  which  combination  means 
massage  machine,  heater,  curling-iron  heater  and  a  number  much  for  a  company  and  its  customers, 
of  other  bedroom  conveniences.  As  a  whole,  the  apart-  Not  all  of  the  company’s  interests  are  centered  in  Spo- 
ment  is  very  pleasingly  and  appropriately  equipped,  the  kane,  for  it  has  more  than  io,ooo  hp  connected  to  its  cir- 
number  of  electrical  devices  displayed  being  kept  within  cuits  in  the  Coeur  d’Alene  mining  district  of  Idaho  and  it 
bounds  and,  what  is  of  more  importance,  reach  of  the  purse  transmits  electrical  energy  many  miles  north,  south  and 

of  the  average  person  who  would  seek  thus  to  equip  his  west  of  Spokane.  The  annual  load-factor  of  the  system 

home.  in  1911  was  53.7  per  cent.  This  is  admittedly  high  and  is 

-  occasioned  by  the  diversity  of  the  load  embracing  residen¬ 
tial  and  commercial  lighting,  etc.,  in  Spokane,  Rockford, 
COMMERCIAL  DEPARTMENT  OF  THE  WASHING-  Tekoa,  Oakesdale,  Farmington,  Garfield,  Palouse,  Colfax, 
TON  WATER  POWER  COMPANY.  Cheney,  Medical  Lake,  Reardan,  Davenport,  Harrington, 

— —  Odessa,  Sprague,  Ritzville,  Hayford,  Meadow  Lake  and 

Spokane,  Wash.,  has  a  population  of  over  104,000,  accord-  Hillyard,  in  the  State  of  Washington,  and  Post  Falls,  Cceur 

ing  to  the  last  census,  and  yet  has  a  residential  connection  d’Alene  City,  Rathdrum,  Newport,  Sandpoint,  Kellogg, 

for  every  seven  inhabitants.  Electricity  for  all  purposes  is  Wardner  and  Osburn,  in  the  State  of  Idaho.  In  Spokane 
generated  and  distributed  by  the  Washington  Water  Power  there  is  a  local  motor  load  of  over  15,000  hp  connected  in 
Company,  which  possesses  three  hydroelectric  stations  and  addition  to  a  traction  load  for  both  local  and  interurban 
a  steam  station  and  is  at  present  engaged  in  erecting  a  service.  Outside  of  the  mining  and  railway  loads  the  coin- 
fourth  hydroelectric  station  of  large  size  on  the  Spokane  pany  also  has  large  flour  mills  connected  to  its  system. 
River.  The  commercial  department  of  the  company  was  Rates  for  service  are  based  on  maximum  demand  and  load- 
organized  in  May,  1907,  by  Mr.  M.  C.  Osborn,  who  has  ever  factor. 

since  remained  its  commercial  agent.  This  department  has  In  Spokane  the  lighting  rates,  which  include  the  free 
charge  of  the  contract,  “fix  light”  (complaint)  and  lamp  renewal  of  carbon  and  graphitized-filament  lamps,  are  as 
departments  and  transacts  all  business  with  consumers  out-  follows;  Residence  service,  10  cents  per  kw-hr.  for  the  first 
side  of  the  actual  billing  and  collection  of  accounts.  Its  20  kw-hr.  and  a  cent  less  per  unit  for  each  subsequent  20 
staff  comprises  the  commercial  agent,  four  agents  who  de-  kw-hr.  The  minimum  charge  is  $i  per  month,  and  all 
vote  their  time  to  the  downtown  business  district,  four  as-  energy  over  60  kw-hr.  is  rated  at  5  cents.  The  commer- 


Fig.  1 — Characteristic  Street  Lighting  at  Spokane.  Fig.  2— Office  of  Washington  Water  Power  Company,  Seattle. 


sistant  agents  who  work  in  the  residential  sections  and  cial  lighting  rates  are  based  on  a  maximum  demand  of  $3 

three  agents  who  specialize  on  industrial  work,  signs  and  per  kw  per  month  plus  5  cents  per  kw-hr.  for  all  energy 

illumination  respectively.  consumed.  The  minimum  bill  is  $i  a  month,  and  there  is 

h'very  morning  from  8:10  to  9  o’clock  there  is  a  meeting  a  discount  of  i  per  cent  allowed  for  each  percentage  of 

at  which  various  matters  are  discussed,  and  on  the  first  of  load-factor  over  25  per  cent,  from  26  per  cent  to  50  per  cent 

the  week  there  is  a  kind  of  experience  meeting,  the  minutes  load-factor  inclusive.  In  addition,  there  is  a  quantity  dis- 


Fig.  4 — Night  View  of  Riverside  Avenue,  Seattle. 


from  one-year  to  five-year  contracts.  A  five-year  contract 
to  a  producing  mine  calls  for  a  rate  of  $3.35  per  kva  of 
maximum  demand  of  five  minutes'  duration  per  month.  For 
each  dollar  of  revenue  thus  secured  the  customer  is  entitled 
to  130  kw-hr.,  or  for  a  total  of  $40.20  per  hp  per  annum  he 
can  use  the  minimum  amount  called  for  in  the  contract  60 


months’  credit.  In  the  past  three  months  over  250  houses 
have  been  wired  on  this  plan  and  100  others  by  contractors. 
The  company  now  has  14,900  houses  connected  in  Spokane, 
exclusive  of  apartment  houses,  on  one  meter.  The  absence 
of  gas  and  other  forms  of  illuminant  in  Spokane  is  quite 
noticeable.  This  is  also  true  of  isolated  plants. 


June  i,  lyia. 
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count  ranging  from  10  to  50  per  cent,  depending  on  the 
amount  of  the  bill.  When  the  bill  ranges  over  $50  these 
discounts  apply  and  all  in  excess  of  $400  is  discounted  50 
per  cent.  Under  this  contract  the  company  renews  all  car¬ 
bon  and  graphitized-filament  lamps. 

For  signs,  outline  and  window  lighting  there  is  a  flat  rate 
available  based  on  a  5-cent  rate  with  a  minimum  illumina¬ 
tion  of  180  hours  a  month.  This  rate  includes  free  lamp 
renewals  of  standard  carbon 

and  graphitized-filament  lamps  - - - - 

as  well  as  patrol  service.  For 

curb  lighting  with  five-lamp  iHB 

electroliers  having  a  demand 

of  340  watts  the  rate  is  $48  per 

annum.  Four  bo-watt  lamps  vV 

burn  from  dusk  to  midnight 

approximately  2160  hours  a 

year,  and  the  top.  or  loo-watt, 

lamp  burns  from  dusk  to  dawn, 

approximately  4000  hours  per 

annum.  The  rate  includes  free 

renewals  and  maintenance  of  W 

tungsten  lamps  and  globes  and  UU  . 

patrol  service.  The  1300  7.5- 

amp  inclosed-arc  lamps  for  ^T| 

city  lighting  service  are  11 

charged  for  at  the  rate  of  $48 

The  general  “power”  rate  i§  • 

based  upon  a  service  charge 
of  $l  per  kva  per  month  plus 
a  rate  for  one  hour's  use  or 
percentage  of  load-factor,  a 
720-hour  month  being  as- 

sinned.  At  100  per  cent  load  '' 

factor,  the  kilowatt-hour  per 

month  rate  is  $7.85.  There  is  - ^ 

a  minimum  service  charge  of  Fig.  a— Five  -Lamp 

$i  a  month,  and  the  same  Electrolier, 

quantity  discounts  apply  as  in 

the  case  of  commercial  lighting.  Electric  heating  and  cook¬ 
ing  appliances  are  given  a  rate  of  5  cents  per  kw-hr.  and 
public  garages  are  billed  at  3  cents  per  kw-hr.  Private 
garages,  however,  are  charged  at  residential  rates. 

In  the  Coeur  d’Alene  mining  sections  energy  is  sold  on 


per  cent  of  the  time.  Prospectors  get  reasonable  rates  on 
one-year,  two-year  or  three-year  contracts,  it  being  the 
policy  to  encourage  the  prospector  of  to-day  who  may  be¬ 
come  a  large  user  of  energy  to-morrow.  The  rate  is  $3 
per  kva  per  month  of  maximum  demand  of  five  minutes 
duration,  plus  cent  per  kw-hr.  A  two-year  contract  is 
subject  to  a  discount  of  10  per  cent  and  a  three-year 
contract  is  discounted  to  the  extent  of  15  per  cent. 

The  lighting  and  motor  cir- 

- .  cuits  are  kept  entirely  separate 

throughout  Spokane.  In  the 
downtown  business  section  the 
underground  direct  -  current, 
three-wire  system  of  distribu¬ 
tion  prevails.  There  are  over 
132  windows,  219  signs  and  36 
l)uildings  outlined  on  flat  rates. 
I'here  is,  however,  very  much 
window  lighting  connected  to 
metered  circuits,  those  not 
wishing  flat  rates  finding  it 
expedient  to  keep  their  win¬ 
dows  and  signs  alight  as  long 
as  their  competitors.  Conse¬ 
quently  the  downtown  section 
of  the  city  is  very  well  lighted 
indeed. 

Spokane  has  the  distinction 
of  having  a  large  number  of 
flatirons  in  service,  so  much 
so  that  the  extra  load  is 
distinctly  noticeable.  The 
local  evening  newspaper  (the 
Chronicle)  uses  the  electric 
iron  as  a  premium  for  gaining 
new  subscribers  on  a  basis  of 

■ - 5  cents  a  w'eek  for  seventy 

Fig.  5 — Single-Lamp  weeks.  This  has  been  the 

Curb  Post.  cause  of  connecting  over 

15,000  flatirons  during  the  past 
six  years,  to  say  nothing  of  those  sold  by  the  company  and 
local  jobbers. 

The  commercial  department  of  the  Washington  Water 
Power  Company  is  now  engaged  in  a  house-wiring  cam¬ 
paign,  new  customers  paying  25  per  cent  down  with  a  three 
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THE  ELECTRIC  VEHICLE  AND  THE  CENTRAL 
STATION. 

The  desirability  of  any  chosen  class  of  load  upon  a  central 
station  depends  not  only  on  the  amount  and  load-factor,  but 
also  on  the  time  of  use  as  compared  with  the  occurrence 
of  the  peak  load  on  the  system.  It  is  highly  desirable  to 
obtain  that  class  of  load  which  extends  well  beyond  the 
peak  on  both  sides,  the  most  desirable  load  of  all  being 
one  so  under  the  control  of  the  central-station  manage¬ 
ment  that  it  may  be  shifted  from  one  time  of  the  day  to 


teams  of  horses  regularly  can  save  money  by  substituting 
electric  vehicles  for  horse-drawn  vehicles,  independent  in 
every  respect  of  the  size  of  the  community  served.  That 
central  stations  throughout  the  country  are  not  altogether 
unmindful  of  these  facts  is  shown  by  the  accompanying 
list  of  companies  in  the  United  States  using  electric 
vehicles.  Each  of  these  companies  has  placed  itself  in 
excellent  position  to  advocate  the  employment  of  electric 
vehicles  in  its  community,  and  thus  to  obtain  for  its  system 
the  most  desirable  class  of  load  obtainable.  Although  many 
of  the  companies  listed  use  only  one  or  two  vehicles,  yet 


CENTRAL  STATIONS  THROUGHOUT  THE  UNITED  STATES  USING  ELECTRIC  VEHICLES. 


Central-Station  Company.  Location. 

AllcKheny  County  Light  Company . Pittsburgh,  Pa. 

Atlantic  City  Electric  Company . \tlantic  City,  N.  J. 

Atlantic  (»as  Light  Company . Atlanta,  Ga. 

Attleboro  Steam  &  Electric  Company . .Attleboro,  Mass. 

Arkansas  Valley  Railway,  Light  &  Power  Company . Pueblo,  Col. 

Augusta-Aiken  Railway  &  Electric  Company . Augusta,  Ga. 

HulTalo  General  Electric  Company . Buffalo,  N.  Y. 

Buffalo  &  Niagara  Falls  Electric  Light  &  Power  Co.. Niagara  Falls,  N.  Y. 

Cambridge  Electric  Light  Company . Cambridge,  Mass. 

C'anton  (ias  &  Electric  Company . Canton,  Ill. 

Cedar  Rapids  &  Iowa  City  Railway  &  Light  Com]  any ...  .Cedar  Rapids,  la. 

tJhattanooga  Railway  &  Light  Company . Chattanooga,  Tenn. 

Circleville  Light  &  Power  Company . .' . Circleville,  Ohio 

Cleveland  Electric  Illuminating  Company . Cleveland,  Ohio 

Colorado  Springs  Light,  Heat  &  Power  Company _ Colorado  Springs,  Col. 

Columbus  Railway  &  Li^ht  Company . Columbus,  Ohio 

Commonwealth  Edison  Company . Chicago,  Ill. 

Consolidated  Electric  Light  Companv . Portland,  Maine 

Consolidated  Gas,  Electric  Light  &  Power  Company . Baltimore,  Md. 

Consumers’  Power  Company . Mankato,  Minn. 

Consumers’  I'ower  Company . Faribault,  Minn. 

Consumers’  Power  Company  . Stillwater,  Minn. 

Dallas  Electric  Light  &  Power  Company . Dallas,  Tex. 

Danbury  &  Bethel  Street  Railway  Company . Danbury,  Conn 

Dayton  Lighting  Company . Dayton,  Ohio 

Denver  Gas  &  Electric  Light  Company . Denver,  Col. 

Des  Moines  Electric  Company . Des  Moines,  la. 

Detroit  Edison  Company . Detroit,  M'ch. 

Duluth  Edison  Electric  Company . Duluth,  Minn. 

Eastern  Michigan  Edison  Company . .Ann  Arbor,  Mich 

Edison  Electric  Illuminating  Company . Boston,  Mass. 

Edison  Electric  Illuminating  Company . Brockton,  Mass. 

Edison  Electric  Illuminating  Company . Brooklyn,  N.  Y. 

Elmira  Water,  Light  &  Railway  Company . Elmira,  N.  Y. 

El  Reno  Gas  &  Electric  Company . El  Reno,  Okla. 

Fort  Smith  Light  &  Traction  Company . Fort  Smith,  Ark. 

Franklin  Electric  Light  Company . Turner’s  Falls,  Mass. 


Georgia  Railway  &  Electric  Company . Atlanta,  Ga. 

Harrisburg  Electric  Service  Company . Harrisburg,  Pa. 

Hartford  Electric  Light  Company . Hartford,  Conn. 

Haverhill  Electric  Company . Haverhill,  Mass. 


Kansas  City  Electric  Light  Company . Kansas  City,  Mo. 

Kansas  Gas  &  Electric  Company . Wichita,  Kan. 


Lancaster  Gas  Light  &  Fuel  Company . Lancaster,  Pa. 

Lawrence  Gas  Company . Lawrence,  Mass. 

l.eavenworth  Light,  Heat  &  Power  Company . Leavenworth,  Kan. 

Lehigh  V'alley  Transit  Company . .Allentown,  Pa. 

Lincoln  Gas  &  Electric  Light  Company . Lincoln,  Neb. 

Lockport  Light,  Heat_  &  Power  Company . Lockport,  5l.  Y. 

Louisville  Lightinfj  Company... . Louisville,  Ky. 

Lowell  Electric  Light  Corporation . Lowell,  Mass. 

Lynn  Gas  &  Electric  Company . Lynn,  Mass. 

Mahoning  &  Shenango  Railway  &  Light  Company . Youngstown,  Ohio 

Malden  Electric  Company  . hfalden.  Mass. 

Manchester  Traction,  Light  &  Power  Company . Manchester,  N.  H. 

Memphis  Consolidated  Gas  &  Electric  Company . Memphis,  Tenn. 

Merchants’  Heat  &  Light  Company . Indianapolis,  Ind. 

.Merchants’  Power  Company.^ . Memphis,  'Tenn. 

Meridian  Light  &  Railwav  Company . Meridian,  Miss. 

Middletown  Electric  Light  Company.. . Middletown,  Conn. 

.Milwaukee  Electric  Railway  &  Light  Company . Milwaukee,  Wis. 

Milwaukee  Gas  &  Coke  Company . Milwaukee,  Wis. 

Minneapolis  General  Electric  Company . Minneapolis,  Minn. 

Mobile  Electric  Company . Mobile,  Ala. 

Montgomery  Light  &  VVater  Power  Company . Montgomery,  .Ala. 


Central-Station  Company.  Location. 

Municipal  Electric  Light  Plant . Concord,  Mass. 

.Municipal  Electric  Light  Plant . Peabody,  Mass. 

.Municipal  Gas  &  Electric  Plant . Norwich,  Crnn. 

Murphy  Power  Company . Detroit,  Mich. 

.Muskogee  Gas  &  Electric  Company . Muskogee,  Okla. 

Narrangansett  Electric  Lighting  Company . Providence,  R.  I. 

Nashville  Railway  &  Light  Company . Nashville.  Tenn. 

New  Bedford  Gas  &  Edison  Light  Company . New  Bedford,  Mass. 

New  England  Gas  &  Coke  Comoanv . Everett,  Mass. 

New  London  Gas  &  Electric  Company . New  London,  Conn. 

New  Orleans  Railway  &  Light  Company . New  Orleans,  La. 

New  York  Edison  Company . New  York  City- 

New  A’ork  &  Queens  Electric  Light  &  Power  Co.. Long  Island  City,  N.  Y. 

.Northern  Calilornia  Power  Company . San  Francisco,  Cal. 

Northern  Idaho  &  Montana  Power  Company . Kalispell,  Mont. 

Oakland  Gas,  Light  &  Heat  Company . Oakland,  Cal. 

Oklahoma  Gas  &  Electric  Company . Oklahoma  City,  Okla. 

Omaha  Electric  Light  &  Power  Company . Omaha,  Neb. 

Ottumwa  Railway  &  Light  Compar.y . Ottumwa,  la. 

Pacific  Gas  &  Electric  Company . San  Francisco,  Cal. 

Pacific  Light  &  Power  Corporation . Los  Angeles,  Cal. 

Pennsylvania  Lighting  Company . Shamokin.  Pa. 

People’s  Light  Company . Davenport,  la. 

Peoria  Gas  &  Electric  Company . Peoria,  Ill. 

Philadelphia  Electric  Company . Philadelphia,  Pa. 

Plattsburgh  Gas  &  Electric  Company . Plattsburgh,  N.  _V. 

Portland  Electric  Company . Portland,  Maine 

Portland  Railway  Light  &  Power  Company . Portland,  Ore. 

Potomac  Electric  Power  Company . Washington,  D.  C. 

Public  Service  Electric  Company . Newark,  N.  .1. 

Public  Service  Electric  Company . Camden,  N.  T. 

Public  Service  Electric  Company . Passaic,  N.  T. 

Public  Service  Electric  Company . Paterson,  N.  J. 

Public  Service  Railway  Company . Philadelphia,  Pa. 

Red  River  Power  Company . Grand  Forks,  N.  D. 

Rochester  Electric  Light,  Heat  &  Power  Company . Rochester,  Ind. 

Rochester  Railway  &  Light  Company . Rochester,  N.  Y. 

.Sacramento  Electric,  Gas  &  Railway  Company . ..Sacramento,  Cal. 

St.  Clair  County  Gas  &  Electric  Company . Eas*  St.  Louis,  Ill. 

St.  Paul  Gas  Light  Company . St.  Paul,  Minn. 

San  Diego  Consolidated  Gas  &  Electric  Company . San  Diego,  Cal. 

San  Francisco  Gas  &  Electric  Company . San  Francisco,  Cal. 

Salem  Electric  Lighting  Company . Salem,  Mass. 

Schenectady  Illuminating  Company...'. . Schenectady,  N.  Y. 

Southern  California  Edison  Company . Los  .Angeles,  Cal. 

Stamford  Gas  &  Electric  Company . Stamford,  Conn. 

Superior  Water,  Li^ht  &  Power  Company . Superior,  Wis. 

Syracuse  Lighting  Company . Syracuse,  N.  Y. 

Toledo  Railways  &  Light  Company . Toledo,  Ohio 

Union  Electric  Light  &  Power  Company . St.  Louis,  Mo. 

LTnion  Light,  Heat  &  Power  Company . Fargo,  N.  D. 

United  Electric  Light  Company . Springfield,  Mass. 

United  Electric  Light  &  Power  Company . New  York  City 

United  Gas  Improvement  Company . Philadelphia  Pa. 

United  Illuminating  Company . Bridgeport,  Conn. 

United  Illuminating  Company . New  llaven.  Conn. 

L^tica  Gas  &  Electric  Company . Utica,  N.  Y. 

Virginia  Rail-way  &  Power  Company . Richmond,  Pa. 

Washington  Water  Power  Company . Spokane,  Wash. 

VV^estchester  Lighting  Company . Mount  Vernon,  N.  Y. 

Western  States  Gas  &  Electric  Company . Stockton,  Cal. 

Wilkes-Barre  Company  . Wilkes-Barre,  Pa. 

Worcester  Electric  Light  Company . Worcester,  Mass. 

A’oungstown  Consolidated  Gas  &  Electric  Company . Youngstown,  Ohio 


another  as  desired  and  kept  at  all  times  separate  from  the 
peak.  Such  a  load  is  formed  by  the  batteries  of  electric 
vehicles  charged  by  the  central  station.  Vehicle  battery 
charging,  properly  restricted,  forms  by  far  the  best  class 
of  load  from  the  point  of  view  of  the  central  station.  It, 
therefore,  behooves  the  central  stations  to  encourage  the 
use  of  electric  vehicles  in  every  way  possible.  The  best 
step  in  this  direction  is  the  use  of  such  vehicles  by  the 
central  stations  themselves.  Even  ig^ioring  the  highly  im¬ 
portant  factors  of  encouraging  the  use  of  electric  vehicles 
by  others  and  advertising  electric  service,  it  can  safely  be 
stated  that  any  central  station  now  employing  one  or  more 


the  number  of  vehicles  employed  by  some  of  the  companies 
is  very  large,  reaching  lOO  in  one  case.  The  establishment 
of  charging  facilities  by  the  small  central  station,  which  is 
easily  accomplished  by  making  use  of  the  exciter  equip¬ 
ment,  serves  as  a  powerful  incentive  to  the  introduction  of 
the  electric  vehicle  in  the  small  community  where  otherwise 
the  lack  of  charging  facilities  would  prevent  a  prospective 
user  of  the  automobile  from  even  considering  the  electric 
in  competition  with  the  gasoline  vehicle.  An  increasing 
realization  of  the  possibilities  of  the  electric  vehicle  in  im¬ 
proving  the  central-station  load  and  load-factor  is  plainly 
in  evidence. 


June  i,  1912. 
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Wiring  and  Illumination 

METHODS  OF  GROUNDING  TRANSFORMER  SEC¬ 
ONDARIES  AND  SECONDARY  NETWORKS. 

By  Harold  P.  Jennings. 

Alternating-current,  low-voltage,  secondary  circuits 
should  be  grounded.  This  is  the  recommendation  of  the 
National  Electrical  Code  and  the  practice  of  progressive 
central-station  companies.  Grounding  prevents  accidents 
to  persons  and  damage  by  fire  to  property.  If  some  point 
of  a  low-voltage  secondary  circuit  is  grounded,  no  point 
of  the  circuit  can  rise  above  its  normal  potential  (except 
under  unusual  conditions)  in  case  of  a  break-down  between 
primary  and  secondary  windings  of  the  transformer  or  of 
other  accidental  connection  between  the  primary  and 
secondary  circuits. 

If  the  secondary  is  not  grounded  and  the  transformer 
breaks  down,  the  primary  voltage  is  impressed  on  the 
secondary  circuit.  A  person  touching  any  bare  part  of  the 
secondary  circuit  would  probably  receive  the  primary  volt¬ 
age  if  he  were  grounded  by  contact  with,  say,  a  radiator 
or  a  gas  fixture.  Furthermore,  the  secondary  not  being 
grounded  and  there  being  a  ground  on  the  primary  circuit, 
the  primary  voltage  impressed  on  the  low-voltage  fittings 
of  the  secondary  circuit  might  cause  a  fire.  With  the 
secondary  grounded,  a  transformer  break-down  should  re¬ 
veal  itself  through  the  blowing  of  the  primary  fuses. 
Where  a  voltage  in  excess  of  250  is  possible  between  any 
wire  of  a  secondary  circuit  and  ground  it  is  doubtful 
whether  the  secondary  should  be  grounded,  because  shocks 
to  ground  from  such  a  system  might  cause  death. 

Ground  connections  can  be  made  in  many  ways.  They 
may  be  made  inside  of  buildings  by  connecting  to  pipes  or 
may  be  installed  at  the  poles  which  support  the  trans¬ 
formers  or  the  secondary  networks.  Central-station  prac¬ 
tice  favors  grounds  at  poles.  Figs,  i  and  2  show  the  method 


lent  feature  of  this  method  is  that  the  7/16-in.  ground  con¬ 
ductor  is  so  strong  that  it  will  never  be  disturbed.  It  is 
secured  to  the  pole  with  pipe  straps. 

The  ground  pipe  cap  illustrated  in  Fig.  4  is  used  by 
several  large  central-station  companies  for  connecting  the 
ground  wire  to  the  ground  pipe.  Soldering  is  not  necessary. 
The  cap  with  the  wire  in  position  is  placed  over  the  top  of 
the  pipe  and  the  pipe  is  driven.  In  driving  the  wire  is 
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Fig.  3 — Theoretical  Diagram  of  Secondary  Ground  Connections. 

firmly  wedged  between  the  cap  and  the  pipe.  The  cap 
protects  the  top  of  the  pipe.  The  cap  fits  a  J/^-in.  pipe  or 
j4-in.  rod,  with  a  No.  6  ground  wire.  Where  No.  4  wire 
is  used  it  is  not  necessary  to  double  it.  Ground  pipes  must 
be  long  enough  to  reach  permanently  moist  soil,  and  in 
driving  care  must  be  taken  not  to  drive  them  into  the  pole 
and  thereby  insulate  them.  Some  companies  ground  to  fire 
hydrants.  The  ground  wire  is  supported  down  the  pole  by 
cleats  or  straps  and  is  carried  in  a  trench,  possibly  18  in. 
deep,  to  the  fire  hydrant.  It  is  connected  thereto  by  clamp¬ 
ing  it  under  a  footing  bolt.  In  Denver  this  method  costs 
$4.50  per  ground,  the  average  length  of  ground  wire  re¬ 
quired  from  pole  top  to  ground  being  60  ft. 

Ground  wires  should  be  incased  by  wooden  molding  for 
a  distance  of  at  least  7  ft.  from  the  surface,  to  protect 
against  shocks  to  passers-by.  Under  certain  conditions  of 
soil  moisture  a  shock  can  be  received  from  a  ground  wire 
by  a  person  standing  on  the  earth’s  surface.  The  ground 
pipe  extends  about  a  foot  above  ground  and  is  not  usually 
protected.  Some  companies  incase  the  entire  length  of  the 
ground  wire  in  molding  to  protect  the  linemen. 

No  wire  smaller  than  No.  6  should  be  used  for  a  ground 
wire,  and  some  companies  use  nothing  smaller  than  No.  4. 
Copper  wire  is  preferable.  Bare  wire  is  satisfactory  and 
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of  making  a  pole  ground  for  aerial  secondaries  used  by  the 
Allegheny  County  Light  Company,  of  Pennsylvania.  The 
lower  end  of  the  pipe  is  pointed,  the  upper  end  is  “tinned” 
inside,  and  the  wooden  plug  is  inserted  in  the  company’s 
shop.  In  making  a  ground  the  pipe  is  driven  into  the  earth 
next  to  the  pole  and  the  steel  cable  ground  conductor,  its 
end  having  been  tinned,  is  soldered  into  the  upper  end  of 
the  pipe  by  pouring  molten  solder  in  around  it.  An  excel- 


should  be  attached  to  the  poles  with  cleats  or  straps. 
Staples,  although  used,  should  not  be.  The  National  Elec¬ 
trical  Code  requires  for  three-phase  systems  that  the  ground 
wire  be  of  the  same  carrying  capacity  as  any  one  of  the 
three  mains.  There  should  be  a  ground  for  each  trans¬ 
former  or  group  of  transformers,  and  when  transformers 
feed  a  network  with  a  neutral  wire  there  should  in  addition 
be  a  ground  at  least  every  500  ft. 
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Ground-wire  connections  to  transformer  secondaries 
should  be  made  to  the  neutral  point  or  wire  if  one  is  acces¬ 
sible.  Where  no  neutral  point  is  accessible  one  side  of 
the  secondary  circuit  may  be  grounded,  provided  the  maxi¬ 
mum  difference  of  potential  between  the  grounded  point 
and  any  other  point  in  the  circuit  does  not  exceed  250  volts. 
Fig.  3  shows  theoretical  diagrams  of  ground  connections 
to  transformer  secondaries,  and  Fig.  5  illustrates  how  some 
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Fig.  5 — Ground  Connections  to  Secondaries  of  Commercial  Trans 
formers. 


of  these  connections  are  arranged  with  commercial  trans¬ 
formers.  The  neutral  point  of  each  transformer  feeding 
a  two-phase,  four-wire  secondary  should  be  grounded, 
unless  the  motors  taking  energy  from  the  secondary  have 
interconnected  windings.  Where  they  are  interconnected 
the  center  or  neutral  point  of  only  one  transformer  is 
grounded.  No  primary  windings  are  shown  in  Figs  3  and 
5.  In  Fig.  5  the  secondary  winding  of  each  transformer  is 
shown  divided  into  two  sections,  as  it  is  in  commercial 
transformers. 


STREET-LIGHTING  COSTS  WITH  PRESENT 
SYSTEMS. 

Three  hundred  flame-arc  lamps  have  been  in  street-light¬ 
ing  service  in  St.  Paul,  Minn.,  since  Jan.  i,  this  installation 
representing  one  of  the  first  large-scale  orders  of  these 
new  lamps.  Of  the  lamps  now  in  use.  210  are  of  the  Gen¬ 
eral  Electric  lo-amp  series  inclosed  type,  while  ninety  are 
6.5-amp  multiple  lamps.  Preliminary  to  the  selection  of 
these  units,  the  electrical  department  of  the  St.  Paul  Gas 
Light  Company,  under  the  direction  of  Mr.  F.  A.  Otto, 
general  superintendent,  investigated  the  cost  of  installing 
and  operating  typical  examples  of  modern  street-light¬ 


ing  systems,  the  result  of  which  will  be  found  in  the  ac¬ 
companying  table. 

The  calculations  were  made  in  an  entirely  impartial  spirit, 
with  attention  to  all  possible  details,  even  including  such 
items  as  padlocks  for  the  switchboxes  and  the  painting  of 
the  posts.  The  figures  assume  a  generating  station  invest- 


COMPARATIVE  COST  OF  STREET-LIGHTING  SYSTEMS. 


Number 

per 

Block. 

Kind  of  Lamp. 

Invest¬ 
ment 
per  Block. 

Total  Cost 
per  Block 
^  per  Year. 

1 

6.6-amp  inclosed  alternating-current  car-! 

i 

bon-arc,  overhead . ! 

$146.00 

I  $62 . 63 

4 

100-watt  tungstens,  brackets,  overhead' 

series . | 

185,60 

1  62 . 8(1 

1 

4-amp  magnetite-arc,  overhead . I 

175.10 

1  64 . 66 

1 

10-amp  series  inclosed  flame-arc,  overhead' 

171.80 

!  78.20 

1 

6.6-amp  luminous-arc,  overhead . 

207.60 

;  82.28 

1 

9.6-amp  multiple  open  carbon-arc.  over- 

head . 

191.40 

88.07 

1 

6-amp  direct-current  inclosed  carbon-arc. 

1 

211.60 

1  9S  OS 

1 

6.S-amp  multiple  direct-current  inclosed 

1 

flame-arc,  underground . 

243.20 

113.60 

2 

SOO-watt  tungstens,  overhead  series . 

i  243.00 

i  121.50 

4 

St.  Paul  tvfje  ornamental  tungsten  posts 

1 

(four  66-watt,  one  ISO-watt),  under- 

' 

ground . 

:  441.04 

201 .20 

ment  of  0120  per  kilowatt.  Direct-current  energy  is  charged 
for  at  the  rate  of  2  cents  per  kw-hr.  and  alternating-current 
energy  at  1.35  cents  per  kw-hr.  Depreciation  of  10  per 
cent  per  annum  has  been  allowed  on  all  outside  equipment, 
while  5  per  cent  depreciation  is  assumed  for  indoor  ap¬ 
paratus.  Six  per  cent  is  charged  off  to  cover  interest  and 
taxes.  The  figures  given  are  in  terms  of  investment  and 
operating  cost  per  year  per  block  of  street  lighted. 


SENSITIVENESS  OF  CARBON  LAMPS  TO  STATIC 
CHARGES. 


From  a  number  of  places  where  Gem  or  graphitized- 
filament  lamps  have  been  used  to  replace  the  ordinary 
carbon  incandescents  reports  have  come  that  these  graphi- 
tized-filament  units  were  found  to  break  mysteriously  as 
soon  as  placed  in  the  sockets.  An  engineer  for  one  of 
the  large  lamp  manufacturers  investigated  these  cases  and 
after  a  study  of  conditions  found  that  each  lamp  affected 
had  been  used  near  some  moving  belt.  Although  imper¬ 
ceptible,  static  charges  from  these  belts  collected  on  the 
globes,  setting  the  filaments  in  rapid  vibration  and  ruptur¬ 
ing  them.  The  cure  w^as  effective  and  simple  and  con¬ 
sisted  of  equipping  each  suspected  socket  with  a  metal 
reflector.  This  not  only  put  an  end  to  the  damage  but 
improved  the  illuminating  efficiency  of  the  lamp. 

%  - 

SIGN  LIGHTING  IN  SEATTLE,  WASH. 


The  electrical  needs  of  the  city  of  Seattle.  Wash.,  are 
supplied  almost  exclusively  from  hydroelectric  energy  de¬ 
veloped  at  the  foothills  of  the  Cascade  Mountains  from  25 
to  50  miles  away.  Like  other  of  the  cities  in  the  Pacific 
Northwest,  Seattle  possesses  a  large  connected  residence 
and  commercial  lighting  load,  because  electricity  is  used 
almost  to  the  exclusion  of  gas  for  illuminating  purposes  and 
illuminating  oil  is  a  rarity.  While  the  lighting  of  the 
streets  and  many  of  the  dwellings  is  done  by  the  municipal 
plant,  most  of  the  signs  are  connected  to  the  circuits  of 
and  operated  by  the  Puget  Sound  Traction,  Light  &  Power 
Company. 
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The  city  does  not  possess  many  large  roof  signs,  but  there 
is  an  abundance  of  smaller  signs  on  the  principal  thorough¬ 
fares  which  add  materially  in  brightening  the  chief  arteries 
of  travel.  According  to  a  provision  of  the  city  ordinance 
covering  signs,  it  is  incumbent  on  the  owner  of  a  sign  to 
keep  the  same  lighted  from  dusk  until  one  hour  after  mid¬ 
night.  Moreover,  the  sign  must  have  an  illuminating  value 
of  at  least  200  cp. 

The  Puget  Sound  Traction,  Light  &  Power  Company  has 
a  flat  rate  for  tungsten  sign  lighting,  including  the  energy 
supplied  and  inspection  of  the  sign,  of  9.5  cents  per  month 
per  5-watt  lamp  burning  to  i  o’clock.  Where  the  circuit 
is  such  that  the  energy  consumed  passes  through  a  meter, 
the  rate  is  3.5  cents  per  kw-hr,  plus  5.2  cents  for  sign  main¬ 
tenance  per  month  per  5-watt  tungsten  lamp.  Where  the 
load  warrants  a  rate  of  1.5  cents  per  kw-hr.  the  mainte¬ 
nance  charge  is  7.6  cents  per  5-watt  lamp  per  month. 
For  all-night  burning  the  flat  rate  for  signs  is  12  cents 


Letter  to  the  Editors 

DEEP-EARTH  CONNECTIONS  FOR  THE  ELIMINA¬ 
TION  OF  ELECTROLYSIS. 


To  the  Editors  of  Electrical  World: 

Sirs  : — The  conductivity  of  earth  is  very  well  known  to 
depend  not  only  upon  its  constituents,  but  particularly  upon 
the  amount  of  moisture  or  water  which  is  present.  At  con¬ 
siderable  depths,  such  as  40  ft.  or  50  ft.,  there  will  ordinarily 
be  an  ample  amount  of  moisture,  and  probably  a  consider¬ 
able  quantity  of  ground  water,  always  present.  This  brings 
up  the  query  as  to  whether  it  would  not  be  profitable  in  the 
case  of  electric  street  railways  to  install  earth  plates  at  a 
depth  of  40  ft.  or  50  ft.  at  frequent  locations  about  the 
system,  these  being  connected  by  heavy  bonds  with  the 


ourne 
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Sign  Lighting  on  Second  Avenue,  Seattle. 


per  5-watt  lamp  per  month,  and  where  the  energy  is 
metered  the  rate  varies  from  2.5  cents  per  kw-hr.  to  1.5 
cents,  depending  on  the  load,  and  the  maintenance  charge 
per  5-watt  tungsten  between  these  limits  is  7.5  cents  and 
9.3  cents  per  month  respectively. 

The  accompanying  illustration  shows  a  view  of  a  portion 
of  Second  Avenue,  the  principal  business  thoroughfare  of 
Seattle,  with  a  number  of  the  typical  smaller  signs  used 
all  over  the  city. 

The  most  prominent  sky-line  sign  in  the  city  is  that  on 
the  roof  of  the  Puget  Sound  Traction,  Light  &  Power 
Company’s  office  building,  at  Seventh  and  Olive  Streets, 
overlooking  the  business  district.  This  is  an  animated  sign 
with  rays  of  light  shooting  out  from  an  incandescent  lamp 
when  the  word  “light”  is  flashed  and  with  a  motor  driving 
a  shaft  when  the  word  “power”  is  flashed.  The  sign  con¬ 
tains  the  new  slogan  of  the  company,  “The  Electric  Com¬ 
pany,”  as  distinguished  from  “City  Light,”  the  slogan  used 
by  the  Seattle  Municipal  System. 


rails.  This  would  tend  to  increase  the  earth  conductance, 
through  utilizing  that  portion  of  it  which  lies  far  below 
the  surface  and  is  permanently  saturated  with  w’ater.  It  is 
probably  true  that  this  portion  of  the  earth  is  now  con¬ 
ducting  to  some  extent  where  it  underlies  street  railway 
networks,  but  possibly  it  is  separated  by  a  stratum  of  earth 
which  is  more  or  less  devoid  of  moisture,  and  therefore  im¬ 
perfectly  conducting.  Or  possibly  the  top  crust  of  earth  is 
exceedingly  dry  and  of  relatively  high  resistance,  again 
tending  to  concentrate  any  stray  currents  in  foreign  un¬ 
derground  structures  of  a  metallic  character. 

It  is  readily  possible  to  make  experiments  which  will 
settle  this  question,  and  it  is  naturally  a  subject  for  investi¬ 
gation  by  some  of  the  technical  schools,  which  are  already 
studying  the  subject  of  earth  resistance.  This  suggestion 
is  offered  for  their  consideration  and  in  the  hope  that  if  it 
reveals  anything  of  value  the  results  may  be  made  available 
to  all. 

Binghamton,  N.  Y.  Jerome  Wolf. 
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ABSTRACTS  OF  THE  IMPORTANT  ARTICLES  APPEARING  IN  THE  ELECTRICAL  PERIODICAL  PRESS  OF  THE  WORLD 


Generators,  Motors  and  Transformers. 

Three-Phase  Series  Motor. — M.  Schenkel. — The  first 
part  of  an  illustrated  description  of  the  three-phase  series 
motor  as  developed  by  the  Siemens-Schuckert  Company. 
This  type  of  motor  is  considered  to  be  particularly  practical, 
simple,  and  useful  in  many  fields,  although  its  design  has 
so  far  been  studied  by  only  a  few  specialists.  The  author 
proposes  to  discuss  the  subject  rather  from  the  practical 
than  the  theoretical  standpoint.  He  first  describes  the 
general  construction  and  the  connections  of  this  type  of 
motor  and  then  discusses  in  detail  the  commutator,  espe¬ 
cially  its  size  and  its  influence  on  the  efficiency,  and  finally 
describes  the  behavior  in  operation  of  the  three-phase  series 
motor  with  a  single  set  of  brushes.  The  article  is  to  be 
continued. — Pick.  Zeit.,  May  9,  1912. 

Starting  of  Single-Phase  Commutator  Motors. — F.  Niet- 
HAMMER  AND  E.  SiEGEL. — A  mathematical  article  illustrated 
by  diagrams  on  the  behavior  during  starting  of  single¬ 
phase  commutator  motors  of  the  series  type  with  special 
reference  to  the  different  methods  of  connections  possible 
and  the  superiority  of  the  series  motor  over  the  repulsion 
motor. — Elek.  Kraftb.  u.  Bahncn,  April  14  and  24,  1912.. 

Commutation  of  Polyphase  Motors. — K.  Schenfer.— A 
mathematical  article  illustrated  by  diagrams  in  which  the 
author  first  gives  the  theory  of  commutation  in  polyphase 
commutator  motors  and  then  compares  the  theoretical  re¬ 
sults  with  curves  obtained  experimentally  by  means  of 
the  oscillograph. — Elek.  u.  Masch.  (Vienna),  April  28,  1912. 

Heating  of  Electric  Machines. — An  abstract  of  a  recent 
paper  by  L.  Binder  on  the  transfer  of  heat  from  electric 
machines  to  the  surrounding  atmosphere.  The  cases  both 
of  a  quiet  atmosphere  and  of  forced  ventilation  are  con¬ 
sidered.  For  the  complicated  condition  of  the  heating  of 
electric  machines,  the  author  has  shown  the  following 
superposition  principle  to  hold  true.  If  only  the  different 
single  losses  in  the  machines  are  produced  and  the  increase 
of  temperature  is  measured  in  each  case,  then  the  increase 
of  temperature  for  the  total  loss  is  simply  the  linear  sum 
of  the  increases  of  temperatures  for  the  single  losses. 
Formulas  are  given  for  the  loss  of  heat  by  radiation  and 
convection. — Elek.  Kraftb.  u.  Bahnen,  May  4,  1912. 

Carbon  Brushes. — A  note  on  a  recent  British  patent  of 
G.  Engisch  (No.  8656,  May  2,  1912).  Brushes  for  dynamo 
machines  are  constructed  with  a  block  of  material  to  coat 
the  commutator  with  a  smooth  and  clean  surface.  The 
coating  surface  is  of  such  a  nature  that  it  does  not  interfere 
with  the  conductivity,  although  it  prevents 'the  adhesion 
of  particles  falling  off  the  brushes.  The  substance  used  is 
talc,  either  alone  or  in  admixture  with  other  materials.  The 
talc  may  be  embedded  in  the  carbon  or  metal  parts  of  the 
brush  or  used  as  a  separate  block. — London  Elec.  Eng’ing. 
May  9,  1912. 

Lamps  and  Lighting. 

Arc  Lamp. — In  a  continuation  of  a  long  illustrated  serial 
on  new  arc  lamps,  a  lamp  patented  by  the  Siemens- 
Schuckert  company  is  described  in  which  the  electrodes 
(arranged  vertically  one  above  the  other)  are  consumed 
to  a  very  slight  degree  only,  serving  chiefly  as  terminals 
for  conducting  the  current  to  the  arc.  The  arc  is  main¬ 
tained  by  means  of  a  continuous  supply  of  solid  powders 
(for  instance,  of  carbons  or  of  mixtures  of  carbon  with 
various  chemicals),  liquids  or  vapors,  which  may  be  sup¬ 
plied  through  the  hollow  upper  electrode. — Zeit.  f.  Beleucht., 
April  30,  1912. 

Incandescent  Lamp  Fittings. — A  set  of  illustrated  stand¬ 
ardization  rules  for  incandescent  lamp  fittings  which  is  to 
he  voted  upon  at  the  next  annual  convention  of  the  German 


Association  of  Electrical  Engineers. — Elek.  Zeit.,  May  9, 
1912. 

Generation,  Transmission  and  Distribution. 

Steam  Power  Plants. — O.  Buehring. — While  the  first 
cost  of  installation  of  water-power  plants  has  increased  in 
recent  years,  that  of  steam-power  plants  has  decreased. 
This  is  partly  due  to  the  great  increase  in  rating  of  steam- 
power  plants.  Figures  are  given  for  seven  steam-power 
plants  in  the  .southwest  of  Germany  which  had  in  1900  a 
rating  of  23,000  hp  and  in  1910  one  of  98,500  hp,  which  is 
an  increase  of  330  per  cent  in  rating.  The  decrease  of 
first  cost  per  hp  for  some  of  these  works  was  as  follows : 


1900. 

Per  Horse¬ 
power. 

1910 

Per  Horse¬ 
power 

Decrease 
per  Cent. 

Muhlhausen . 

$225.00 

$56.00 

76 

Darmstadt . 1 

1 

228.00 

138.00 

40 

Frankfort . 

1  116.00 

71.00 

39 

Total  and  average . 

!  $569.00 

$265.00 

1  54 

The  larger  the  power  plant  and  the  larger  the  units  in  it, 
the  greater  is  the  decrease  in  first  cost  and  in  cost  of 
operation.  The  following  table  shows  how  the  cost  of 
coal  per  kilowatt-hour  has  been  reduced  in  some  German 
stations : 


Cents  per  Kw.-Hr. 


1900. 

1910. 

Strassburg . 

. !  1 

31 

0.49 

Mannheim  in  1905  and  1910 . 

.  0 

75 

0.54 

Ludwigshafen . 

.  1 

18 

0.69 

Darmstadt . 

.  1 

49 

0.93 

Frankfort . 

. :  0 

95 

0.41 

It  should  be  stated  that  none  of  these  cities  is  in  a  coal¬ 
mining  district  and  that  some  have  to  pay  appreciable 
freight  rates  for  shipment  of  coal.  The  author  compares 
the  development  of  the  steam  plants  with  that  of  water¬ 
power  plants  and  thinks  that  the  future  of  the  steam-power 
])lants  in  Germany  for  supplying  power  for  industrial  pur¬ 
poses  is  very  promising. — Elek.  Kraftb.  u.  Bahnen,  May 
4,  1912. 

Turbo-Alternators. — An  illustrated  article  on  the  recent 
extension  of  a  power  plant  in  Ensenada,  in  the  Argentine 
Republic.  The  present  plant  consists  of  two  1500-kw  turbo¬ 
alternators  and  the  extension  of  two  3000-kw  turbo-alter¬ 
nators.  The  new  turbines,  each  of  which  drives  its  own 
alternator,  are  placed  side  by  side  in  the  station  and  so 
arranged  that  the  steam  passes  in  series  from  one  to  the 
other.  Under  normal  full-load  conditions  the  first  turbine 
expands  the  steam  from  155  lb.  per  square  inch  absolute 
pressure  down  to  about  15  lb.  per  square  inch  absolute, 
after  which  the  remainder  of  the  expansion  is  carried  out 
in  the  low-pressure  turbine.  The  two  turbines  when  run 
together  form  one  complete  unit  of  6000  kw,  but  the  con¬ 
necting  pipes  and  valves  are  so  arranged  that  the  high- 
pressure  turbine  can  also  exhaust  either  directly  to  the 
condenser  or  to  the  atmosphere,  when  the  low-pressure  tur¬ 
bine  is  being  overhauled,  or  the  latter  can  be  run  alone, 
with  the  help  of  a  reducing  valve.  Fig.  i  gives  a  diagram 
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of  the  pipe  connections,  in  which  A  represents  the  steam 
supply  to  the  high-pressure  turbine  and  A'  the  supply  of 
high-pressure  steam  to  the  low-pressure  turbine  through 
the  pressure-reducing  valve  B.  C  is  a  sluice  valve  in  the 
connecting  pipe  from  the  high-pressure  turbine  to  the  low- 
pressure  steam  chest.  Z)  is  a  sluice  valve  in  the  connecting 
pipe  from  the  high-pressure  turbine  to  the  condenser.  E  is 


the  main  sluice  valve  and  F  is  an  automatic  atmospheric 
exhaust  valve. — The  Engineer  (London),  May  10,  1912. 

Use  of  Exhaust  Steam  in  Metallurgical  Works. — Schom- 
rURG. — A  review  of  various  cases  from  European  metal¬ 
lurgical  practice  in  which  exhaust  steam  is  used  for  gen¬ 
eration  of  energy.  For  instance,  in  a  Westphalian  metal¬ 
lurgical  plant,  the  exhaust  steam  of  a  2600-hp  blowing 
engine  is  used  in  a  turbine  for  generation  of  energy.  From 
20,000  kg  to  25,000  kg  (44,000  lb.  to  55,000  lb.)  of  exhaust 
steam  is  available  per  hour,  which  permits  the  generation 
of  from  1400  kw  to  1600  kw  three-phase  currents.  It  is 
shown  that  the  savings  in  operation  soon  pay  for  the  in¬ 
stallation. — Elek.  Kraftb.  u.  Bahnen,  May  4,  1912. 

Traction. 

Electric  Locomotive. — An  illustrated  description  of  a  pas¬ 
senger  train  locomotive  built  for  the  Dessau-Bitterfeld 
single-phase  road  by  the  Bergmann  Company.  It  is 
equipped  with  the  single-phase  series  motor  of  the  Berg¬ 
mann  type,  the  principal  feature  of  which  is  the  speed 
regulation  up  to  the  highest  values  by  displacement  of  the 
brushes  sliding  on  the  commutator.  The  motor  has  a 
rating  of  1500  hp  at  270  r.p.m.,  which  corresponds  to  a 
speed  of  80  km  (50  miles)  per  hour.  By  displacement  of 
the  brushes  it  is  possible  to  increase  the  speed  still  further. 
In  the  trial  runs  speeds  of  125  km  (77.6  miles)  per  hour 
have  been  reached.  The  weight  of  the  locomotive  is  72 
tons,  of  which  26.5  tons  is  the  weight  of  the  electric  equip¬ 
ment.  The  weight  of  the  motor  alone  is  15  tons;  that  of 
the  transformer  7.6  tons.  The  Bergmann  Company  is 
building  a  motor  of  the  same  type  of  2600-hp  rating  for  the 
locomotive  of  a  mountain  railroad. — Elek.  Kraftb.  u. 
Bahnen,  May  4,  1912. 

Single-Phase  Traction. — The  official  report 'of  the  first 
year’s  operation  by  the  single-phase  system  of  the  Dessau- 
Bitterfeld  Railroad.  The  operation  has  been  very  satis¬ 
factory.  The  results  achieved  have  been  generally  better 
than  had  been  looked  for.  The  specific  energy  consump¬ 
tion  for  express  and  passenger  trains  was  29.5  watt-hr. 
per  ton-kilometer  and  for  freight  trains  16.5  watt-hr.  per 
ton-kilometer.  The  wear  and  tear  has  been  small,  although 
exact  figures  cannot  yet  be  given. — Elek.  Kraftb.  u.  Bahnen, 
April  4,  1912. 

American  Alternating-Current  Roads. — H.  Nordmann. — 
Illustrated  description  of  the  electric  operation  of  the 
Hoosac  Tunnel  and  the  Spokane  &  Inland  Empire  Road. — 
Elek.  Kraftb.  u.  Bahnen,  March  24  and  April  14,  1912. 

Installations,  Systems  and  Appliances. 

Domestic  Uses  of  Electricity. — An  account  of  the  conclu¬ 
sion  of  the  general  discussion  at  the  (British)  Institution 


of  Electrical  Engineers  on  the  causes  preventing  the  more 
general  use  of  electricity  for  domestic  purposes.  After 
Seabrook’s  remarks,  which  included  figures  as  to  electric 
cooking,  Jenkin’s  censure  of  the  maximum  demand  in¬ 
dicator  and  A.  F.  Harrison’s  defence  of  the  methods  of  the 
electricity  supply  publicity  committee,  the  views  of  the 
contractor  were  expressed  by  Rawlings  and  Tate,  both  of 
whom  made  it  clear  that  they  welcomed  the  hiring  out  of 
apparatus  by  the  supply  authority.  Holmes,  of  Marylebone, 
emphasized,  as  others  had  done,  the  importance  of  having 
a  rate  which  enables  consumers  to  connect  heaters  to  the 
same  wiring  as  lighting,  and  he  also  made  a  great  point  of 
the  necessity  of  keeping  in  constant  personal  touch  with 
the  actual  users  of  electric  cooking  apparatus  after  the  sale 
or  hire  has  been  effected.  Campbell  Swinton  asked  if  the 
manufacturer  of  electric  cookers  leaves  sufficient  margin 
between  cost  of  making  and  the  retail  price  for  the  cost  of 
selling.  Dowsing  advocated  the  establishment  of  a  school 
of  electric  cooking,  and  Scott-Moncrieff  suggested  that  the 
Institution  should  issue  a  model  specification  for  cheap 
wiring. — London  Elec.  Ending,  May  9,  1912. 

Flat  Rates. — D.  Bercovitz. — The  first  part  of  an  article 
in  which  the  author  points  out  the  fact  that  for  small  con¬ 
sumers  where  the  installation  of  the  motor  would  be  too 
expensive  a  flat  rate  finds  more  and  more  favor  with  cen¬ 
tral  stations.  The  author  gives  in  a  table  filling  six  full 
pages  details  of  thirty-five  flat  rates  from  fifty-seven  cen¬ 
tral  stations.  The  article  is  to  be  concluded. — Elek.  Zeit., 
May  9.  1912. 

Wires,  Wiring  and  Conduits. 

Copper  and  Aluminum  Conductors. — E.  V.  Panneal. — 
The  first  part  of  an  article  illustrated  by  diagrams  on  the 
characteristics  of  copper  and  aluminum  overhead  line  con¬ 
ductors.  The  author  gives  in  a  table  the  figures  for  the 
fundamental  mechanical  and  electrical  properties  of  copper 
and  aluminum  and  gives  a  diagram  for  estimating  the  sav¬ 
ing  effected  by  the  use  of  aluminum  for  different  prices  of 
copper  and  aluminum.  He  then  discusses  the  loading  of 
the  wire  due  to  its  own  weight  and  to  wind  pressure.  Com¬ 
parative  diagrams  are  given  in  Fig.  2,  showing  both  the 
force  of  the  weight  of  the  wire  and  the  force  due  to  wind 
pressure  and  the  resulting  force.  He  then  discusses  the 
deflections  on  overhead  conductors  under  varying  condi¬ 
tions  of  temperature  and  gives  a  polar  diagram  showing 


Fig.  2 — Loading  Due  to  Weight  and  Wind  Pressure  of  Overhead 
Conductors. 


the  angle  by  which  conductors  are  blown  out  of  the  ver¬ 
tical. — London  Elec.  Review,  May  10. 

Theory  of  Insulation  of  Cables. — Michard. — A  paper 
giving  a  mathematical  theory  of  the  voltage  drop  within 
the  dielectric  of  a  charged  cable  with  some  practical  con¬ 
clusions  on  cable  design.  The  author’s  theory  goes  further 
than  the  corresponding  theories  of  O’Gorman  and  Jona  in 
so  far  as  the  resistivity  is  taken  into  consideration. — Bul¬ 
letin  de  la  Soc.  Internal,  des  Elec.,  April,  1912. 
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Soldering  Conductors. — A  note  on  a  recent  British  patent 
(No.  11,841,  May  9,  1912)  by  C,  E.  Egner.  To  facilitate 
soldering  two  conductors,  a  soldering  body  consisting  of 
tin  solder  and  a  flux  with  an  outer  covering  of  aluminum  is 
used.  This  composite  sheet  is  bent  round  the  two  con¬ 
ductors  to  be  joined  and  heated  by  a  lanjp.  The  aluminum 
protects  the  joint  from  the  combustion  gases  and  also  pre¬ 
vents  the  egress  of  the  melted  solder  from  the  joint. — 
London  Elec.  Eng’ing,  May  9. 

Eiectrophysics  and  Magnetism. 

Electronic  Theory. — D.  Owen. — An  article  on  the  ap¬ 
plications  of  the  theory  of  free  electrons  m  metals  on  the 
tlieory  of  radiation,  thermo-electricity  and  the  effects  of  a 
magnetic  field  on  conductors.  The  total  number  of  elec¬ 
trons  in  the  atom  of  a  metal  is  estimated  to  be  about  the 
same  as  the  number  expressing  the  atomic  weight,  say  27 
for  aluminum,  200  for  mercury,  etc.  The  number  of  free 
electrons,  on  the  other  hand,  appears  to  be  much  the  same 
per  unit  volume  in  all  metals,  not  differing  very  consider¬ 
ably  from  the  rate  of  one  per  atom. — London  Electrician, 
May  3,  1912. 

Lord  Kelzdn. — H.  i>u  Bois. — An  abstract  of  a  lecture  re¬ 
cently  delivered  in  London  summing  up  the  work  of  Lord 
Kelvin  in  electricity  and  magnetism. — London  Electrician, 
May  3.  1912. 

Secondary  Rays  Excited  by  the  Alpha  Rays  from  Po¬ 
lonium. — V.  E.  Pound. — An  account  of  an  experimental  in¬ 
vestigation,  the  chief  results  of  which  are  as  follows: 
There  is  a  secondary  radiation  produced  when  alpha  rays 
fall  on  a  brass  or  a  carbon  plate.  This  secondary  radiation 
is  in  part  due  to  the  presence  of  gases  occluded  in  or  at  the 
surface  of  the  brass  or  carbon.  When  this  gas  is  being  re¬ 
moved  from  the  brass  or  carbon  the  secondary  radiation 
decreases  and  gives  rise  to  an  effect  similar  to  a  “fatigue” 
of  the  secondary  rays.  This  fatigue  effect  is  greater  for 
carbon  than  for  brass.  This  last  result  was  to  be  expected 
when  the  fatigue  effect  was  traced  to  the  presence  of 
occluded  gases,  since  carbon  is  known  to  possess  a  greater 
capacity  for  occluding  gases  than  a  metal  such  as  brass. 
From  the  experiments  it  is  seen  that  the  secondary  radia¬ 
tion  emitted  by  a  substance  like  carbon  under  bombardment 
by  alpha  rays  furnishes  a  new  means  of  investigating  the 
process  by  which  gases  are  occluded  in  carbon  and  probably 
also  in  other  substances. — Philos.  Mag.,  May,  1912. 

Electrochemistry  and  Batteries. 

Electric  Steel  Furnaces. — Hans  Nathusius. — An  illus¬ 
trated  paper  read  before  the  (British)  Iron  and  Steel  In¬ 
stitution  on  improvements  in  electric  furnaces  and  their 
application  in  the  manufacture  of  steel.  The  author  deals 
with  the  construction  of  the  Nathusius  furnace,  which 
was  recently  described  in  the  Digest.  It  is  operated  by 
three-phase  currents  supplied  both  to  three  electrodes  at 
the  top  and  to  three  electrodes  embedded  in  the  bottom. 
The  author  points  out  some  disadvantages  of  the  induction 
furnace  and  some  advantages  of  the  arc  furnace  and  em¬ 
phasizes  that  a  combination  of  the  advantages  of  both  types 
would  be  very  desirable  and  may  be  obtained  to  a  certain 
degree  in  his  furnace.  He  is  of  the  opinion  that  the  con¬ 
version  of  pig-iron  by  electric  means  may  economically  be 
performed  in  a  heated  mixer  or  tilting  open-hearth  furnace. 
For  the  melting  down  of  ferro-alloys,  electric  furnaces  may 
also  prove  highly  useful  in  large  iron  and  steel  works. 
This  is  especially  true  in  the  case  of  ferro-manganese, 
which  should  be  charged  in  molten  form. — The  Engineer 
(London),  May  10.  1912. 

Storage  Battery  Plates. — A  note  on  a  recent  British 
patent  (No.  8814,  May  2,  1912)  by  W.  E.  Lake  (United 
States  Light  &  Heating  Company).  To  give  a  large  active 
surface  to  large  plates  without  disrupting  or  straining  the 
metal,  the  blanks  of  crystalline  structure  are  subjected  to 
light  pressure  repeated  relatively  a  great  number  of  times 
normal  to  the  surface.  Projecting  fins  are  thus  produced 


without  opening  cracks  or  fissures  in  the  metal.  The 
formers  for  the  process  consist  of  long,  thin  blades  with 
tapered  edges,  and  they  receive  a  rocking  motion  and  are 
simultaneously  forced  into  the  blanks  by  small  increments. — 
London  Elec.  Eng’ing,  May  9,  1912. 

Sulphated  Storage-Battery  Plate's. — R.  G.  Lunnon. — The 
high  electrical  resistance  of  storage-battery  plates  which 
have  been  left  unused  for  a  considerable  time  is  well 
known;  it  is  due  to  the  presence  of  a  film  of  a  sulphate  of 
lead  on  the  negative  plate.  This  resistance  becomes  normal 
on  the  application  of  a  high  potential  for  a  few  minutes. 
The  experiments  described  by  the  author  were  carried  out 
to  investigate  this  change.  An  interesting  fact  established 
by  the  author  is  that  the  layer  of  sulphate  exhibits  the 
property  of  aluminum  anode  films  in  having  a  resistance 
dependent  upon  the  direction  of  the  current. — Philos.  Mag., 
May,  1912. 

Units,  Measurements  and  Instruments. 

Electrical  Meters  on  Variable  Loads. — D.  Rohektson. — A 
paper  read  before  the  (British)  Institution  of  Electrical 
Engineers,  in  which  the  author  deals  both  theoretically  and 
experimentally  with  the  behavior  of  electricity  meters  on 
variable  loads.  Experiments  made  at  the  Merchant  Ven¬ 
tures  Technical  College  and  on  the  Devonport  &  District 
Tramways  are  described,  and  the  results  are  discussed. 
They  confirm  the  theoretical  conclusions,  but  show  that  the 
effects  are  small  on  a  tramway  load.  The  chief  conclusions- 
are  as  follows :  ( i )  Meters  whose  main  control  is  fluid 

friction  are  quite  unsuitable  for  variable  loads.  (2)  Mer¬ 
cury  meters  run  faster  than  they  ought  to  on  variable  loads,, 
and  in  some  cases  this  error  may  be  serious.  It  is  neces¬ 
sary  to  make  tests  on  each  separate  type  to  make  certaia 
that  the  fluid  friction  is  kept  within  limits.  The  propor¬ 
tional  amount  of  fluid  friction  at  full  load  should  not  exceed 
five  times  the  permissible  error  at  that  load.  (3)  Ampere- 
hour  meters  of  the  commutator  type  generally  record  low 
on  variable  loads,  but,  except  when  the  load  is  such  as  to- 
allow  the  meter  to  stop  frequently,  the  errors  are  the  same 
as  on  steady  loads.  The  proportional  solid  friction  should 
not  exceed  the  permissible  error.  (4)  Watt-hour  meters 
of  the  commutator  type  can  be  made  almost  absolutely 
accurate  for  variable  loads  which  do  not  often  allow  the 
rotor  to  come  to  rest.  The  compensating  coils  should  be 
adjusted,  not  to  get  the  minimum  starting  current  without 
creeping,  but  to  give  a  level  characteristic  above,  say, 
quarter  load.  When  the  adjustment  is  not  right  the  vari¬ 
able-load  errors  are  about  the  same  as  the  steady-load  ones. 
(5)  The  simplest  arrangements  are  the  best.  Additions- 
made  with  the  object  of  improving  the  steady-load  charac¬ 
teristic  may  cause  serious  errors  on  variable  loads.  (6) 
Clock  meters  in  which  there  is  little  damping  of  the  pendu¬ 
lums  are  as  accurate  on  variable  as  on  steady  loads  except 
within  a  small  range  of  load  frequency  in  which  resonance 
effects  occur.  This  type  of  meter  should  not  be  employed 
on  cyclic  loads,  such  as  flashing  signs,  unless  the  load  fre¬ 
quency  differs  considerably  from  that  of  the  pendulums^ 
(about  80  cycles  per  minute). — London  Electrician,  May 
10,  1912. 

Direct-Current  Meter. — An  official  announcement  by  the 
Reichsanstalt  admitting  a  direct-current  magnet-motor 
meter  of  the  Bergmann  Company  for  calibration.  It  is 
suitable  for  two-wire  direct-current  system  up  to  600  volts- 
and  for  currents  of  from  i  amp  to  50  amp.  The  construc¬ 
tion  of  the  meter,  its  method  of  operation  and  its  calibra¬ 
tion  are  described  and  illustrated. — Elek.  Zeit.,  May  9,  1912. 

Exhibition  of  Instruments. — J.  Reyval. — A  continuation 
of  his  illustrated  description  of  the  instruments  and  ap¬ 
paratus  shown  at  the  recent  exhibition  of  the  French 
Physical  Society.  Among  the  exhibits  were  the  Carpentier 
logometer  and  its  application  to  the  construction  of  single¬ 
phase  phase-meters,  a  new  galvanometer  for  electric  resist¬ 
ance  pyrometers,  a  galvanometer  with  photographic  record¬ 
ing  attachments,  other  recording  instruments,  and  a  primary- 
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cell  with  a  copper  oxide  anode  which  can  be  regenerated. — 
La  Lumiere  Elec.,  April  27,  1912. 

Straight  Induction  Coils. — P.  Boucherot. — An  article 
giving  practical  formulas  for  calculating  induction  coils 
with  straight  iron  cores.  Numerical  examples  are  added. — 
La  Rez'ue  Elcc.,  April  26,  1912. 

Cable  Tests. — W.  Gen  kin. — An  illustrated  article  on  a 
method  of  testing  cables  at  high  tension  with  the  aid  of  a 
transformer,  making  use  of  the  phenomenon  of  resonance. 
— La  Lumiere  Elec.,  April  27,  1912. 

Telegraphy,  Telephony  and  Signals. 

Submarine  Telegraph  Cable. — H.  W.  Malcolm. — A  con¬ 
tinuation  of  his  long  mathematical  serial  on  the  theory  of 
the  submarine  telegraph  cable.  In  the  present  instalment 
the  author  gives  some  theoretical  deductions  from  the  gen¬ 
eral  solution  by  periodic  series  of  the  differential  equation 
of  the  propagation  of  the  signals  in  cables.  The  author 
then  gives  the  generalized  *‘KR”  law  and  shows  how  to 
calculate  the  shape  of  the  arrival  curve  if  the  speed  of 
sending  is  infinitely  low.  He  then  discusses  the  telegraphic 
solution  obtained  by  differentiation  of  the  telephonic  solu¬ 
tion. — London  Electrician,  May  10,  1912. 

IVircless  Telegraphy. — In  a  continuation  of  the  long  illus¬ 
trated  serial  on  the  Marconi  system  of  wireless  telegraphy 
the  detectors  and  receiving  apparatus  are  described  in 
detail  and  illustrated. — London  Electrician,  May  3,  1912. 

IVircless  Telegraphy. — further  continuation  of  the 
profusely  illustrated  article  on  the  Marconi  system  of  wire¬ 
less  telegraphy.  The  present  instalment  deals  with  the 
general  arrangement  and  equipment  of  the  wireless  stations 
of  this  system. — London  Electrician,  May  10,  1912. 

Telegraph  Relays. — J.  Zelisko. — A  paper  read  before  the 
Electrical  Society  of  Vienna  in  which  the  author  describes 
an  experimental  oscillographic  method  for  testing  and  com¬ 
paring  telegraph  relays  of  different  types  as  to  their  quali¬ 
ties. — Elek.  u.  Masch.  (Vienna),  April  28,  1912. 

Miscellaneous. 

Turin  Exposition. — A  concise  review  of  the  various  elec¬ 
trical  exhibits  of  the  Turin  Exposition  in  1911. — Elek.  u. 
Masch.  (Vienna),  April  28,  1912. 

German  Electrical  Industries. — The  conclusion  of  the 
long  statistical  serial  on  the  condition  of  the  German  elec¬ 
trical  industries  in  1911.  L.  Kohlfiirst  discusses  progress 
in  electric  signals.  Berger  recent  advances  in  telegraphy 
and  telephony  over  conductors,  and  O.  Jentsch  progress  in 
wireless  telegraphy  and  telephony. — Elek.  Zeit.,  May 
2;  1912. 


Book  Reviews 


Steam  Power  Plants.  By  Henry  C.  Meyer,  Jr.,  M.  E. 

New  York:  McGraw-Hill  Book  Company.  214  pages, 

67  illus.  Price,  $2. 

This  is  the  third  and  enlarged  edition  of  a  book  intended 
for  the  use  of  engineers  not  specially  versed  in  steam 
machinery.  It  is  very  practical  in  character  and  contains 
much  useful  information  concerning  the  nature,  design, 
limitations  and  capabilities  of  steam  boilers  and  machinery. 
The  thirteen  chapters  into  which  the  book  is  divided  relate 
to  the  following  topics:  Design  of  steam  power  plants; 
proportioning  steam  boilers ;  design  and  inspection  of 
boilers,;  selection  of  types  of  engines;  specifications  for 
steam  engines ;  turbines ;  arrangement  of  steam  and  water 
piping;  materials  for  piping;  condensers  and  pumps;  feed- 
water  heaters  and  economizers;  mechanical  draft;  chim¬ 
neys;  coal-handling;  water  supply  and  purification.  The 
book  will  be  of  value  to  engineers  and  manufacturing  super¬ 
intendents  who  are  called  upon  to  install  steam  plants 
without  the  services  of  a  steam  specialist. 


House  Wiring.  By  Thomas  W.  Poppe.  New  York:  The 
Norman  W.  Henley  Publishing  Company.  100  pages, 
74  illus.  Price,  50  cents. 

A  very  practical  little  pocket-book  describing  the  methods 
and  devices  used  in  house  wiring.  The  descriptions  refer 
essentially  to  the  mechanics  of  the  subject  and  give  direc¬ 
tions  for  installing  electric  lamps  and  wiring  in  the  average 
two-story  dwelling  house.  The  book  will  be  very  useful 
to  the  amateur  wireman  and  to  the  householder  who  intends 
to  superintend  or  install  his  own  wiring  on  a  small  scale. 
It  will  also  be  serviceable  to  apprentices  and  helpers,  as  well 
as  to  professional  wiremen.  The  descriptions  are  clear  and 
free  from  technicalities.  A  defect  in  the  book  is  in  the 
lettering  of  the  illustrations,  which  is  sometimes  crude. 


Centrifugal  Pu.mping  Machinery.  By  Carl  George 
de  Laval.  New  York;  McGraw-Hill  Book  Company. 

1 81  pages,  159  illus.  Price,  $3. 

An  engineer’s  textbook  on  the  design  and  installation  of 
centrifugal  water  pumps.  It  is  intended  for  the  use  of 
engineers  interested  in  the  design  and  performance  of  this 
type  of  machines.  Centrifugal  pumps  have  rapidly  come 
into  use  during  the  last  ten  years,  but  the  theory  of  their 
design  has  not  developed  correspondingly.  The  hook  is 
divided  into  twenty-six  chapters  with  only  about  eight  pages, 
on  the  average,  to  each.  It  is  also  divided  into  four  parts, 
the  first  dealing  with  general  principles,  the  second  with 
analytical  design,  the  third  with  actual  installations  and  the 
fourth  with  motive  power  and  miscellaneous.  A  valuable 
set  of  tables  is  appended.  The  treatment  of  the  subject  is 
very  practical.  The  niathematics  is  comparatively  simple 
and  the  diagrams  are  clear.  The  book  will  be  of  great 
service  to  students  of  hydraulic  machinery. 


The  Twelve  Principles  of  Efficiency.  By  Harrington 

Emerson.  New  York:  The  Engineering  Magazine. 

423  pages.  Price,  $2. 

A  very  readable  book  revealing  much  learning,  e.x- 
perience  of  North  American  industrial  conditions  and 
natural  wit.  It  purports  to  be  a  treatise  on  the  effective¬ 
ness  of  making  and  doing.  Incidentally  it  is  a  treatise  on 
philosophy  and  on  modes  of  thinking  which  could  be  put 
forth  without  a  bearing  on  any  definite  practical  object. 
Efficiency  is  codified  in  twelve  principles,  and  each  has  a 
separate  chapter  of  the  book.  Briefly  they  are  defined  as 
follows:  Clearly  defined  ideals,  common  sense,  competent 
counsel,  discipline,  the  fair  deal,  reliable  records,  dispatch¬ 
ing,  standards,  standardized  conditions,  standardized  opera¬ 
tions.  written  standard-practice  instructions,  efficiency  re¬ 
ward.  The  reader  of  the  volume  may  or  may  not  become 
by  the  perusal  a  more  effective  engineer  or  manufacturer, 
hut  at  least  he  will  have  had  the  opportunity  to  enjoy  an 
interesting  book. 


Electric  Cranes.  By  H.  H.  Broughton.  New  York: 

D.  Van  Nostrand  Company.  795  pages,  586  illus. 

Price.  $9. 

A  textbook  of  electric  crane  construction,  maintenance 
and  design  intended  primarily  for  mechanical  engineers  in 
Great  Britain.  The  chapters  of  the  book  refer  to  the  fol¬ 
lowing  subjects:  Introductory,  electric  equipment,  struc¬ 
tural  steel  work,  power  required  to  drive  cranes,  mechan¬ 
ical  equipment,  crane  arrangements,  arrangement  of  crane 
mechanisms,  design  of  crane  mechanisms,  overhead  travel¬ 
ing  cranes  and  gantry  cranes,  jib  cranes,  building  slip 
equipments,  fitting  out  basin  cranes,  steel-work  cranes, 
specifications,  properties  of  sections  and  of  conductors. 
The  book  is  particularly  strong  from  the  mechanical  side. 
It  is  essentially  a  mechanical  engineer’s  reference  book. 
It  contains  a  large  number  of  useful  drawings,  designs, 
specifications  and  tables.  It  will  be  of  great  value  to  crane 
designers  and  users,  especially  those  desiring  information 
on  British  crane  construction. 


New  Apparatus  and  Appliances 


installed  in  connection  with  street  lamps,  one  operation  of 
the  main  primary  switch  turns  the  street  lamps  on  and 
the  next  operation  turns  them  oft’,  while  the  special  gravity 
mechanism  makes  it  possible  to  open  and  close  the  circuit 
for  an  indefinite  length  of  time  without  danger  of  arcing 
or  burning  at  the  make-and-break  points  of  contact,  there 
being  no  current  when  the  contact  is  made  or  broken. 

This  switch  has  been  placed  on  the  market  by  the  J.  &  J. 
Klectric  Company,  Central  Bank  Building,  Memphis,  Tenn. 


LARGE  BASE  SOCKET  WITH  HOLDER  AND 
FITTING. 


The  accompanying  illustration  shows  a  large  base  lamp 
socket  which  is  arranged  to  be  equipped  with  shade  holder 
and  either  yoke,  bipod  or  weather-proof  fitting  attached. 
It  is  intended  for  low-voltage  circuits  not  requiring  cut-out 


BATTERY-CHARGING  RHEOSTATS 


In  the  rheostat  device  here  illustrated  the  resistance  is 
secured  through  the  imperfect  contact  between  the  surfaces 
of  prepared  graphite  disks  piled  in  a  column.  This  contact 
resistance  varies  with  pressure,  and  the  resistance  changes 
are  caused  by  subjecting  the  column  to  various  degrees  of 
pressure.  The  columns  of  disks  are  inclosed  within  an  in¬ 
sulated  steel  tube,  which  is  provided  with  suitable  terminals 
and  plungers  for  transmitting  the  pressure  to  the  disks. 
Such  inclosed  columns  constitute  a  complete  resistance  unit, 
big.  2  shows  a  unit  rated  at  looo  watts  for  switchboard 
mounting,  and  Fig.  i  shows  a  complete  charging  switch¬ 
board  for  a  garage.  The  graphite  disks  are  well  adapted 
for  rheostatic  service,  as  they  will  not  crush  or  break,  are 
not  affected  by  any  temperature  that  they  have  to  encounter, 
cannot  be  fused,  will  not  corrode  and  are  not  changed 
materially  by  years  of  service. 

Because  of  its  close  regulation  and  wide  range  of  resist¬ 
ance,  the  compression  type  of  rheostat  has  always  been 
regarded  as  desirable.  In  the  earlier  types  of  this 
rheostat  use  was  made  of  specially  prepared  graphite 
Wsk  disks  inclosed  in  a  practically  air-tight  tube  sub- 
stantially  as  described  above.  A  successful  line 
of  intermittent-duty  motor  controller  devices  was 
placed  on  the  market.  When  battery-charging  rheo- 
jfeta);  stats  were  built  on  this  principle  it  was  soon  found 
that  the  natural  negative  temperature  coefficient  of 
Tt  the  carbon  pile  had  to  be  overcome,  because  the 
charging  current  would  not  stay  at  the  amperage 
at  which  it  was  adjusted,  but  would  increase  as  the  rheostat 
heated  up.  In  the  design  of  the  present  line  of  battery¬ 
charging  rheostats  this  defect  is  said  to  have  been  over¬ 
come,  and  as  a  result  the  charging  current  will  not  increase 
after  being  once  adjusted. 

In  addition  to  the  switchboard  arrangement  of  battery¬ 
charging  rheostat,  as  illustrated,  there  is  another  type,  de¬ 
signed  for  wall  mounting  in  the  charging  station,  the 


Large*  Base  Lamp  Socket. 

or  short-circuiting  mechanism.  It  has  spring  center  con¬ 
tact  and  the  binding  screws  are  accessible  from  the  central 
opening.  This  socket  has  been  placed  on  the  market  by  the 
Benjamin  F.lectric  Manufacturing  Company,  Chicago,  Ill. 


MULTIPLE-CONTROL  SWITCH 


Herewith  is  illustrated  a  self-contained  switch  which  can 
be  operated  from  a  distance  to  connect  or  disconnect  a 
branch  circuit  from  a  main  circuit  at  any  time  desired. 


Fig.  1 — Switchboard  with  Bat 
tery*Charging  Rheostat. 


Muitiple-Control  Switch. 


Fig.  2 — Battery-Charging  Rheostat. 


The  branch  circuit  through  the  switch  is  operated  by  measurements  in  this  case  being  taken  by  the  instruments 

gravity  action  when  the  main  feed  circuit  is  opened  mo-  provided  with  the  vehicle. 

mentarily,  and  therefore  the  switchboard  operator  must  The  above-described  rheostats  have  been  developed  by 
merely  open  and  then  close  the  main  switch  to  connect  or  the  Allen-Bradley  Company  at  its  manufactory  in  Mil- 
disconnect  the  distant  branch  circuit  as  desired.  When  waukee,  Wis. 
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Fig.  2 — Miniature  Motor  Driving  Clock- Winding  Mechanism. 

power  required  being  furnished  by  a  lighting-circuit  con¬ 
nection  with  a  I /30-hp  motor.  This  motor  is  geared  to 
the  time  train  by  a  worm,  which  train  in  turn  drives 
the  two  striking  trains,  the  motor  raising  the  single  weight 
which  now  does  duty  for  three.  It  is  also  found  that  the 


Eighteen- Plate,  Three-Row  Dimmer  Bank. 

levers  to  operate.  Each  plate  has  a  separate  individual 
lever  with  a  master  interlocking  lever  at  the  end.  for  quick 
variation.  For  slow  and  gradual  changes  each  row  has  a 
slow-motion  handwheel,  while  for  controlling  the  entire 
bank  a  large  master  handwheel  is  provided.  This  master 


utilization  of  the  single  weight  has  greatly  lessened  the 
general  complication  of  chime  clock  mechanism  and  that 
its  power  is  equal  to,  if  not  greater  than,  that  attained 
under  the  old  system. 

All  connections  to  the  motor  are  made  in  armored  con¬ 
duit.  The  use  of  the  motor  is  intermittent  in  the  strictest 
sense  of  the  word,  running  but  one  and  one-half  minutes 
every  twenty-four  hours,  the  opening  and  closing  of  the 
circuit  being  accomplished  by  a  switch  of  the  commutator 
type  connected  indirectly  with  the  time  gears.  When  the 
weight  is  fully  wound  there  is  an  additional  reserve  of 
energy  stored  sufficient  to  operate  the  clock  for  twenty- 
four  hours  should  the  electric  service  fail  at  the  time 
set  for  winding. 

The  above-described  miniature  motor  is  built  by  the 
Diehl  Manufacturing  Company,  Elizabethport,  X.  J. 


Fig.  1 — Miniature  Motor. 


DIMMER  WITH  COLORED  PLATES. 


MINIATURE  MOTOR. 


In  the  miniature  motor  herewith  illustrated  it  is  said  that 
extreme  care  has  been  exercised  in  selecting  the  windings 
and  insulation,  the  silk-covered  wire  and  the  bearings.  Use 
is  made  of  grease  cups  in  place  of  oil  rings  and  reservoir. 


B 


thereby  rendering  the  motor  capable  of  continued  duty  and 
long  life.  Weight  is  minimized  by  the  use  of  wholly 
laminated  field  frames  and  the  substitution  of  thin  but 
strong  sheet-metal  casings  in  place  of  those  of  cast  iron. 

Among  novelties  in  the  field  of  small  motor  application 
is  one  that  is  such  a  radical  departure  from  time-honored 
custom  that  it  is  deserving  of  a  special  paragraph — the 
winding  of  hall  clocks  by  electricity.  It  is  well  known 
among  clockmakers  that  chime  clocks  follow  a  general 
rule  for  winding,  necessitating  the  use  of  three  weights, 
one  to  drive  the  time  train,  weighing  approximately  12  lb., 
one  to  drive  the  hour  strike  mechanism,  weighing  15  lb., 
and  a  third  attached  to  the  quarter-hour  stroke  train, 
weighing  from  35  lb.  to  45  lb.,  these  weights  being  wound 
by  hand.  The  new  clock  is  electrically  operated,  the 


The  accompanying  illustration  shows  an  eighteen-plate, 
three-row  dimmer  bank  which  possesses  several  features 
of  interest.  Ordinarily  black-enameled  plates  are  used,  but 
in  this  case  the  plates  of  the  upper  row  were  enameled 
white,  those  of  the  second  row  blue,  and  those  of  the  third 
red.  These  rows  control  the  w'hite,  blue  and  red  lamps 
respectively,  and  the  operator  can  tell  at  a  glance  which 


VoL.  59,  No.  22. 


allows  for  dimming  one  group  of  lamps  w’hile  at  the  same  able  feature  is  that  the  units  can  be  adapted  to  different 
time  brightening  the  others,  or  vice  versa.  The  operation  service  conditions  by  the  use  of  standard  material,  thus 
is  noiseless  and  smooth  and  can  be  rapid  or  so  slow  as  to  decreasing  the  amount  of  stock  necessary  to  meet  a  normal 
be  almost  imperceptible.  This  dimmer  was  made  for  the  diversity  of  demand.  The  unit  is  made  with  chain  suspen- 


Adams  Manufacturing  Company,  England,  by  the  Cutler- 
Hammer  Manufacturing  Company,  Milwaukee,  Wis. 


EXHIBITS  AT  RAILWAY  FUEL  CONVENTION. 

During  the  convention  of  the  International  Railway  Fuel 
Association  in  Chicago  on  May  22-25  there  was  an  exhibi¬ 
tion  of  appliances  of  interest  to  the  members.  Among  the 
exhibitors  were  the  Gulick-Henderson  Company,  Chicago, 
chemists  and  metallurgists;  Osborne  Valve  &  Joint  Com¬ 
pany,  Chicago,  steam  valves;  John  A.  Roebling’s  Sons  Com¬ 
pany,  Trenton,  N.  J.,  wire  rope  and  wire;  Shear-Klean 
Grate  Company,  Chicago,  furnace  grates;  G.  L.  Simonds  & 
i'ompany,  Chicago,  Vulcan  soot  cleaner  and  other  special¬ 
ties,  and  the  Stromberg-Carlson  Telephone  Manufacturing 
Company, -Rochester,  telephonic  apparatus.  A  demonstra¬ 
tion  of  coal  analysis  was  made  by  the  Gulick-Henderson 
( ompanv,  a  Hoskins  electric  furnace  being  part  of  the 
equipment  used. 


WEATHERPROOF  INDUSTRIAL  LIGHTING  UNIT. 

The  Tungstolier  Company,  Conneaut,  Ohio,  recently  com¬ 
pleted  a  weatherproof  unit  in  the  design  of  which  two  things 
were  sought — weatherproof  unit  of  sturdy  construction, 
and  interchangeability  which  would  pennit  a  central-station 
company  or  contractor  to  meet  any  reasonable  requirement 
without  large  stock.  The  illustrations  show  the  construction 
of  the  unit  and  suggest  fields  of  usefulness. 

'I'he  “foundation”  of  the  unit  is  a  porcelain  housing  con¬ 
sisting  of  body  and  crown  B,  which  are  separate  and  within 
which  space  is  afforded  for  the  easy  handling  or  changing 
of  connections.  Above  the  crown  is  fastened  a  suspension 
cap  A  to  which  are  fastened  the  supporting  straps  C,  which 
pass  through  the  body  to  the  shade  holder  J ,  thus  relieving 
the  porcelain  of  all  weight  Four  sizes  of  interchangeable 


sion,  pipe  suspension,  ceiling  types  or  with  bracket  support. 


ELECTRIC  WATER  HEATER. 

Herewith  is  shown  an  electric  water  heater  of  the  so- 
called  “instantaneous”  type.  The  water  is  heated  only  as 
it  passes  through  the  heater  when  the  faucet  handle  is 
turned  to  the  “on”  position  and  the  electric  switch  is 


Electric  Water  Heater. 

closed  thereby.  Three  degrees  of  water  temperature  are 
obtained — cold,  warm  and  boiling.  The  first  is  secured  by 
admitting  the  water  without  closing  the  switch,  the  second 
by  admitting  water  with  the  switch  closed,  and  the  last  by 
allowing  the  water  to  pass  through  the  heater  slowly.  It  is 
said  that  boiling  water  can  be  obtained  within  ten  seconds. 
This  heater  is  being  marketed  by  Louis  Katz,  204  Second 
Street.  San  Francisco,  Cal. 


PILOT  LAMPS  FOR  FLUSH  SWITCHES. 

In  many  locations  it  would  prove  convenient  to  have  a 
pilot  lamp  for  indicating  when  energy  is  being  used  on 
certain  branch  circuits.  For  this  purpose  the  pilot-lamp 
arrangement  here  illustrated  has  been  devised.  Fig.  i 
shows  a  single-receptacle  arrangement  suitable  for  use  in 
combination  with  flush  devices  fitting  standard  boxes.  In 
Fig.  2  is  shown  a  combination  of  pilot  lamp,  push  switch 


Weatherproof  Lighting  Unit. 

cast-metal  holders  are  available,  in  3H-in.,  4-in.,  5-in.  and 
()-in.  sizes,  and  these  are  fastened  by  a  screw  H  to  the  sup¬ 
porting  straps.  Ventilation  is  afforded  by  the  holes  K,  the 
upper  of  which  are  also  used  to  pass  the  feed  wires  when 
weatherproof  wiring  is  employed.  The  unit  is  available  in 
a  varietv  of  stvles  for  different  classes  of  service.  A  desir- 


Flgs.  1  and  2 — Pilot  Lamps. 

and  attachment  plug  ready  wired  to  install  in  standard 
three-gang  boxes.  This  arrangement  is  especially  useful 
to  safeguard  heating  and  cooking  devices  where  operators 
are  liable  to  leave  the  switch  closed  indefinitely.  These 
devices  have  been  placed  on  the  market  by  the  Bryant  Elec¬ 
tric  Company,  Bridgeport,  Conn. 


MOTOR-DRIVEN  COMMUTATOR  TRUER 


BOOTHS  ASSIGNED  TO  EXHIBITORS  FOR  THE 

SEATTLE  CONVENTION.  .  , 

Herewith  is  illustrated  a  commutator  truer  which  has 

^  ,  been  developed  especially  for  use  on  commutators  while 

In  the  accompanying  illustration  is  shown  the  arrange-  active  service.  It  consists  of  a  motor-driven  grinding 
ment  of  the  booths  and  meeting  rooms  at  the  National 
Electric  Light  Association  convention  in  Seattle.  The  num¬ 
bers  indicate  the  exhibition  booths,  which  have  been  assigned 
in  accordance  with  the  following  list. 

Name.  No.  Booth. 

American  District  Steam  Company .  12 

Benjamin  Electric  Manufacturing  Company .  16 

Bushnell,  O.  J.,  chairman  committee  on  meters.  National  Electric 

Light  Association  .  13 

Century  Electric  Company .  41 

Dalton  -Adding  Machine  Company .  43 

Dearborn  Drug  &  Chemical  Works .  30 

Electrical  Review  .  23 

Electrical  IVorld  . 18-19-20 

Electric  Storage  Battery  Company  .  9-10 

Eureka  Vacuum  Cleaner  Company .  42 

Federal  Sign  System .  14 

Fort  Wayne  Electrical  Works  of  General  Electric  Company .  37 

Franklin  Electric  Manufacturing  Company .  27 

General  Electric  Company . 55-56-63-64 

G.  &  W.  Fllectric  Specialty  Company .  58 

Hubbard  &  Company .  50 

Hughes  Electric  Heating  Company .  51 

Hurley  Machine  Company .  44 

H.  W.  Johns-Manville  Company . 24-25-26 

Lillibridge,  Kay  D.  (Wagner  Electric) .  67-68 

Metropolitan  Engineering  Company .  52 

Minerallac  Electric  Company .  59 

National  Electric  Lamp  .Association . 45-46-53-54 

Otis  Elevator  Company . . 

Pacific  Electric  Heating  Company . 

Philadelphia  Electrical  &  Manufacturing  Company. 

Portland  Railway,  Light  &  Power  Company . 

Simplex  Electric  Heating  Company . 

Waverley  Company  . 

Westinghouse  Companies  . 

Western  Electric  Company . 

Western  Lumber  &  Pole  Company . 

Weston  Electrical  Instrument  Company . 


Motor- Driven  Commutator  Truer, 


wheel  of  non-conducting  material  made  especially  for 
grinding  copper.  All  danger  of  loosening  or  breaking  the 
mica  between  the  commutator  bars  and  thus  causing  a 
short-circuit  is  avoided  by  means  of  this  device.  Pro- 
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visions  are  made  for  all  adjustments  required,  and  it  can  passes  out  at  the  right  to  the  feed-water  heater,  or  to  the 
be  operated  easily  by  any  generator  attendant.  It  is  manu-  boilers  or  wherever  desired.  The  water  friction  from  inlet 
factored  by  the  Bryant-Hery  Steam  Turbine  Company,  to  outlet  is  made  a  minimum  by  eliminating  the  use  of  per- 
Detroit,  Mich.  forated  metal  grids  for  the  support  of  the  filtering  material, 

thus  establishing  a  very  free  passage.  Foreign  substances 
will,  nevertheless,  accumulate  on  the  filtering  material  after 
continued  use  and  increase  the  resistance  ofifered  to  the 
passage  of  the  liquid,  but  a  pressure  gage  is  arranged  to 
'I'he  porcelain  clamp  insulator  shown  in  the  accompany-  show  at  all  times  the  difference  in  pressure  between  the  two 
ing  illustration  has  been  designed  particularly  for  high- 
voltage  switchboard  construction,  but  can  be  used  with 

equal  advantage  in  low-voltage  work.  The  clamping  mem-  S  M 

hers  comprising  the  insulator  grip  the  cable  uniformly  be- 


PORCELAIN  CABLE  CLAMP, 


Porcelain  Table  Clamp 


1 — Cross-Section  of  Extractor, 


tween  two  circular  tube-like  surfaces  approximately  2  in.  sides  of  the  filter,  and  a  predetermined  maximum  difference 
in  length,  as  indicated  by  the  projections  on  each  side  of  will  indicate  the  necessity  of  cleaning. 

the  clamp.  All  edges  are  rounded  to  avoid  injuring  the  This  type  of  filter  is  quickly  and  easily  cleaned  by  remov- 
cable  covering  by  forcing  sharp  corners  or  grooved  inner  ing  the  entire  interior  column,  with  its  valve  and  filtering 
surfaces  into  the  insulation.  This  type  of  construction  has  material,  which  is  made  possible  by  a  single  operation, 
a  further  advantage  in  practically  doubling  the  surface  Thus  the  foul  filtering  media  are  rendered  fully  accessible 
leakage  path  to  ground.  It  is  also  evident  that,  on  account  for  a  thorough  cleaning.  In  order  to  make  the  necessity 
of  the  larger  clamping  surface  presented,  the  wire  will  be  for  cleaning  as  infrequent  as  possible,  valves  are  provided 
held  firmly  with  much  less  pressure  per  unit  area  of  contact  in  the  inlet  and  outlet  chambers  for  reversing  the  flow,  thus 
surface. 

.Another  important  feature  included  in  the  design  is  the 
method  used  in  bolting  the  insulator  to  the  switchboard 

framework.  In  this  type  of  construction  the  lower  half  T||fc  . 

of  the  insulator  may  be  bolted  to  its  support  and  properly 

aligned  before  the  wire  or  insulated  bus  is  fastened  in  posi-  /■  • 

tion.  'I'his  arrangement  is  particularly  advantageous  in 

switchboard  work  where  the  busbars  and  circuit  tops  con-  ^ 

sist  of  heavily  insulated  solid  conductors  which  must  be  V  3 

straight  before  being  placed  on  the  insulators.  In  addition. 

the  clamping  of  the  cable  is  rendered  entirely  independent 

of  the  insulator  fastenings  and  the  pressure  on  the  wire 

can  be  adjusted  to  suit  the  strain  placed  upon  the  cable 

and  the  character  of  the  insulated  covering.  This  clamp 

has  been  placed  on  the  market  by  the  Fairniount  Electric  9RSng||HB 

&  Manufacturing  Company,  Philadelphia,  Pa. 


OIL  AND  GREASE  EXTRACTOR 


A  grease  extractor  of  the  type  shown  in  the  accompanying 
illustrations  is  being  manufactured  for  use  in  power  plants  ^ 

and  manufacturing  establishments.  The  operation  of  this  Ficj.  2 — Process  of  Cleaning  the  Filter, 

extractor,  which  is  shown  in  cross-section  in  Fig.  i,  is  as 

follows:  The  liquid  to  be  filtered  enters  under  pressure  at  partially  loosening  the  impurities  from  the  interior  and 

the  left,  passing  upward  through  the  slotted  central  column,  allowing  them  to  discharge  through  the  drain  in  the  base, 

from  which  it  passes  through  the  openings  to  the  filtering  The  pressure  gage  will  serve  to  indicate  when  reversal  is 

media,  each  consisting  of  two  thicknesses  of  linen  terry  necessary  and  again  when  the  central  column  and  filtering 

mounted  on  spreaders,  at  uniform  intervals.  Leaving  its  media  must  be  removed  for  cleaning.  The  process  of  clean- 

impurities  behind,  the  filtered  liquid  trickles  down  through  ing  the  filter  cloth  is  illustrate  in  Fig.  2,  which  shows  how 

the  outer  chamber  and  collects  at  the  bottom,  whence  it  the  successive  spreaders  are  removed. 


1  he  inlet  and  outlet  connections  are  arranged  in  a  direct 
line,  as  shown  in  Fig.  i,  which  makes  it  unnecessary  to 
provide  special  piping  arrangements.  The  vertical  position 
of  the  filter  chamber  permits  the  foul  interior  to  he  freely 
withdrawn  and  a  cleaned  substitute  quickly  put  in  its  place. 
Bronze  valve  seats  are  furnished  and  the  valves  arc  bronze- 
mounted,  while  the  base,  chamber  and  connections  are  of 
cast  iron.  The  valves  are  of  the  sliding-gate  type,  each 
valve  serving  two  ports,  and  special  wedges  automatically 
take  up  any  wear  and  force  the  valves  to  fit  tightly  over 
their  ports.  The  manufacturers  claim  that  terry  cloth  has 
been  proved  by  experience  to  be  the  most  satisfactory  filter¬ 
ing  medium.  Such  cloth  is  made  of  cotton  or  linen,  accord¬ 
ing  to  the  character  of  service. 

This  type  of  grease  filter  is  made  in  two  styles,  one  con¬ 
sisting  of  a  single  filtering  chamber  and  the  other  provided 
with  twin  chambers.  The  single  filter  is  equipped  with  a 
by-pass  for  use  wdien  cleaning,  and  the  twin  filter  is 
arranged  for  continuous  service  by  transferring  the  flow 
from  one  chamber  to  the  other. 

These  filters  or  grease  extractors  are  rated  on  the  basis  of 
the  amount  of  water  filtered  by  one  chamber  in  service, 
which  gives  the  same  rating  to  the  single  and  twin  types. 
They  are  built  in  six  capacities,  from  20,000  lb.  per  hour 
with  a  2-in.  connection  up  to  250,000  lb.  per  hour  with  a 
7-in.  connection. 

These  filters  are  manufactured  by  the  Elliott  Company, 
6910  Susquehanna  Street.  Pittsburgh.  Pa. 


TURBINE-DRIVEN  BOILER-FEED-PUMP  INSTAL¬ 
LATION. 

Only  a  few  years  ago  the  standard  practice  was  to  use 
reciprocating  pumps  for  boiler-feed  work.  To-day  condi¬ 
tions  have  changed  remarkably.  Xew  power  plants  which 
are  designed  for  economy  and  reliability  have  adopted  the 
small  turbine  for  driving  centrifugal  boiler-feed  pumps 
mounted  on  the  same  base.  This  is  especially  true  of  cen¬ 
tral  stations  of  public-service  corporations.  Herewith  is 
shown  an  equipment  installed  by  the  Cleveland  Electric 
Illuminating  Company  in  its  plant  on  the  shores  of  Lake 


three  steam  turbines  directly  connected  on  the  same  base 
to  centrifugal  pumps  and  operating  against  225  lb.  pres¬ 
sure. 

Up  to  date  only  six  sets  of  these  units  have  been  in¬ 
stalled.  F'ach  of  the  turbo-pumps  is  capable  of  handling 
11,000  boiler-hp,  but  as  a  rule  two  of  them  supply  feed 
water  for  10,000  boiler-hp,  while  at  peak  loads  a  third 
turbo-pump  set  is  used.  This  station  also  uses  two  other 
Terry  turbines.  One  drives  a  condenser  circulating  pump 
and  the  other  is  used  for  high-pressure  hose  and  water-tur¬ 
bine  service.  The  accompanying  illustration  shows  a  part 
of  the  boiler-feed  pump  installation.  The  small  floor  space 
occupied  and  the  simplicity  of  the  turbine  unit  is  evident. 
The  direct-acting  pumps  at  the  side  are  the  step-bearing 
pumps  furnishing  the  high-pressure  oily  surface  for  the 
main  turbine. 

The  turbines  were  built  by  the  Terry  Steam  Turbine 
Company,  Hartford,  Conn. 


ECCLESIASTIC  ELECTRIC  SIGN. 

The  highly  appropriate  electric  sign  here  illustrated  was 
specially  designed  for  its  use  on  the  Trinity  Parish  House, 
Chicago,  which  is  located  on  a  poorly  illuminated  section  of 
Twenty-sixth  Street.  The  design,  which  is  of  simple  Gothic 
dignity,  blending  in  architectural  detail  with  the  building, 
was  prepared  by  the  architects,  Messrs.  Lowe  &  Bollen- 
bacher.  The  sign  itself  was  then  cast  in  solid  metal  from 
molds  made  from  the  architects’  drawings.  The  faces  of 
the  raised  Gothic  letters  and  of  the  cross,  which  measures 
2  ft.  high,  are  made  of  white  porcelain  enameled  steel.  At 
each  end  the  words  “Parish”  and  “House,”  in  milk-white 
leaded  art  glass  upon  an  amber  background,  are  Hluminated 
from  the  interior  and  blend  in  pleasing  harmony  with  the 
bronze  surface  of  the  sign.  Massive  bronze  chains  and 
square  bronze  rods  support  the  sign,  necessitating  the 
piercing  of  the  stone  wall,  2  ft.  thick,  for  a  secure 
anchorage.  Erosted  carbon  lamps  of  180  cp  illuminate  the 
letters,  and  the  general  effect  which  is  produced  by  the 
flood  of  light  is  strikingly  beautiful. 

The  sign  can  be  read  for  two  blocks  in  either  direction  and 


Turbine- Driven  Boiler-Feed-Pump  Installation. 

Erie.  This  plant  is  one  of  the  finest  examples  of  modern 
engineering  in  the  country  and  when  completed  will  have 
an  equipment  rating  of  100.000  kw.  At  the  present  time 
the  peak  loads  of  the  station  have  run  as  high  as  23,000  kw, 
but  the  turbine-driven  boiler-feed-pump  units  have  per¬ 
formed  the  heavy  service  satisfactorily.  The  boiler-feed 
work  for  each  battery  of  eighteen  boilers  is  performed  by 


Ecclesiastic  Electric  Sign. 

t  , 

the  outline  of  the  cross  for  five  blocks,  as  far  as  one  can  go 
before  the  direct  view  is  shut  off.  Although  only  9.5  ft. 
long  and  4  ft.  high  over  all.  the  Trinity  sign  is  said  to  be  the 
most  beautiful  and  distinctive  electric  sign  of  its  class  ever 
built. 

The  sign  was  manufactured  by  the  Eederal  Sign  System 
(Electric)  Chicago. 
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FLAMBEAU  LIGHTING  FIXTURE. 


The  accompanying  illustration  shows  a  new  iron  flam¬ 
beau  fitting  which  is  coming  into  vogue  in  England  for  the 
lighting  of  gateways,  porticoes  and  balconies.  These  fit¬ 
tings  are  much  used  for  the  lighting  of  winter  gardens, 
roof  gardens  and  places  of  that  nature,  the  idea  of  the 
fitting  being  to  get  an  effect  similar  to  a  torch,  the  glass 


Flambeau  Lighting  Fixture. 

on  the  top  being  crinkled  and  molded  into  the  shape  of  a 
flame,  to  imitate  the  old  flambeau  style  of  lighting  even  now 
so  common  on  the  West  End  clubs  and  public  buildings. 
On  all  occasions  of  public  lighting  these  old-fashioned  gas 
flambeaus  are  lighted,  and  this  particular  fixture  is  designed 
to  give  the  same  effect  electrically.  The  fitting  illustrated 
herewith  is  similar  in  design  to  those  used  at  the  roof 
garden  of  the  Piccadilly  Hotel,  London,  and  other  types 
with  slight  differences  in  design  have  been  fitted  to  the 
balconies  of  various  theaters  with  distinct  success.  They 
have  been  placed  on  the  market  by  Simplex  Conduits,  Ltd., 
ii6  Charing  Cross  Road,  London. 


IMPROVEMENTS  JN,THE,‘D’ARSONVAL  TYPE  OF 
DIRECT-CURRENT  INSTRUMENTS. 


In  view  of  the  long-recognized  superiority  of  the  D’Ar- 
sonval  type  of  direct-current  instruments,  it  is  necessary  in 
improving  or  refining  commercial  measuring  instruments 
for  direct-current  work  to  adhere  strictly  to  the  D’Arsonval 
principle  and  aim  toward  greater  perfection  in  design.  The 
Keystone  Electrical  Instrument  Company,  of  Philadelphia, 
has  been  working  along  these  lines  and  recently  brought 
out  a  number  of  improvements  in  its  D’Arsonval  type  of 
instruments.  Being  guided  by  the  investigations  of  the 
Bureau  of  Standards  in  comparing  American  direct-current 
switchboard  voltmeters  and  ammeters,  an  effort  was  made 
to  produce  results  superior  to  the  average.  Great  attention 
was  given  to  the  important  matter  of  reducing  the  weight 
of  the  moving  element  in  all  types  of  instruments.  Any  re¬ 
duction  of  weight  not  only  decreases  the  wear  on  the  pivots, 
but  at  the  same  time  reduces  the  inertia  and  improves  the 
dead-beat  qualities  of  the  instrument.  By  re-designing  his 
apparatus  the  manufacturer  has  been  able  to  reduce  the 
weight  of  the  moving  element  of  the  voltmeter  from  3.5  to 
1.2  grams,  and  that  of  the  millivoltmeter  from  4.6  to  2.04 
grams.  The  attendant  reduction  of  the  moment  of  inertia 
has  so  reduced  the  period  of  these  instruments  that  the 
index  of  either  one  comes  to  rest  in  0.5  second  after  the 
circuit  is  closed.  The  smallest  period  previously  obtained 
was  0.8  second. 


One  of  the  very  important  constants  of  an  instrument  of 
this  character  is  the  ratio  of  torque  to  weight.  This  has 
been  increased  from  2.5  to  7.3  in  the  voltmeter  and  from 
1.9  to  4.5  in  the  ammeter.  The  short  period  and  quick 
damping  reduce  the  danger  of  injury  from  momentary  over¬ 
loads  and  also  reduce  the  pivot  wear  with  fluctuating  loads 
by  limiting  the  swings.  This  reduction  in  the  weight  of 
the  moving  system  was  made  possible  through  the  manufac¬ 


ture  of  much  lighter  aluminum  coil-forms  than  had  hitherto 
been  produced,  and  also  by  securing  for  the  pointer  the  very 
lightest  and  smallest  aluminum  tubing  it  is  possible  to  turn 
out.  Reductions  of  weight  were  also  accomplished  by 
changing  the  design. 

Among  the  other  improvements  secured  by  re-designing 
these  instruments  is  the  reduction  of  the  air  gap  between 
the  pole  pieces  and  core  of  the  magnet  from  1.6  mm  to  i.i 
mm.  This  possesses  the  double  advantage  of  increasing  the 
permanence  of  the  magnet  and  raising  the  torque  on  the 
moving  element.  Fig.  i  of  the  accompanying  illustrations 
shows  the  most  improved  type  of  moving  element,  with  a 
weight  of  only  1.2  grams.  Fig.  2  shows  the  moving  ele¬ 
ment  and  core  assembled  on  a  bracket  as  a  complete  unit 
inserted  in  place  between  the  poles  of  the  permanent 
magnet. 

The  whole  moving  system  is  secured  in  place  by  a  single 
screw,  which  is  also  shown  in  the  illustration.  In  these  in¬ 
struments  the  scale  and  scale  plate  are  attached  to  the  same 
base  as  the  magnetic  system,  which  prevents  any  change  in 
the  relative  position  of  the  tw'o  and  thus  eliminates  one  pos¬ 
sible  cause  of  error.  The  general  assembly  of  one  of  the 


Fig.  2 — Assembler  Instrument  with  Cover  Removed. 


re-designed  instruments,  with  the  cover  removed,  is  shown 
in  Fig,  2. 

Another  improvement  which  was  also  adopted  at  the 
suggestion  of  the  Bureau  of  Standards  is  the  use  of  white 
enamel  on  the  interior  of  all  switchboard  instrument  cases. 
This  serves  both  to  give  the  instrument  a  trim  appearance 
and  to  show  up  any  slight  particles  of  dust  or  dirt  which 
have  found  their  way  into  the  case. 
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Industrial  and  Financial  News 


Trade  conditions  continue  to  maintain  the  favorable 
aspect  exhibited  in  the  past  few  weeks,  and  many 
business  interests,  as  a  consequence  of  this,  seem 
confident  that  decided  expansion  will  take  place  as  soon 
as  political  and  crop  developments  become  more  reassuring. 
Considerable  optimism  has  resulted  from  the  excellent 
weather  conditions  that  prevailed  in  the  agricultural  dis¬ 
tricts  last  week,  as  recorded  in  the  government’s  weekly 
weather  report  issued  May  28.  Warm,  dry  conditions,  with 
excellent  soil,  were  reported  in  nearly  every  district.  Im¬ 
provement  in  earnings  of  several  of  the  Western  railroads 
and  continued  purchasing  of  railroad  equipment  in  large 
amounts  have  also  helped  to  strengthen  the  business  situ¬ 
ation.  Activity  is  in  evidence  in  nearly  all  of  the  metal 
industries  and  this  is  also  true  of  the  majority  of  financial 
markets.  Public  utility  offerings  and  other  high-grade  in¬ 
vestment  securities  are  being  readily  absorbed  by  the 
investing  public.  Foreign  trade  statistics  have  also  con¬ 
tributed  to  the  belief  that  steady  progress  is  being  made 
and  can  be  expected.  The  money  markets  are  practically 
unchanged.  Rates  in  New  York,  May  28,  were:  Call, 
2j^(a:2^8  per  cent;  ninety  days,  3@3}4  Per  cent. 


American  Water  Works  &  Guarantee  Company  Increases 
Its  Stock. — The  American  Water  Works  &  Guarantee  Com¬ 
pany,  of  Pittsburgh,  Pa.,  which  recently  took  over  the 
properties  of  the  West  Penn  Traction  Company,  as  noted 
in  these  columns  May  4  and  18,  through  formation  of  a 
new  company  known  as  the  West  Penn  Traction  &  Water 
Powder  Company,  has  increased  its  capital  stock  from 
$10,000,000  to  $20,000,000  by  the  issuance  of  $10,000,000  6 
per  cent  cumulative  participating  preferred  stock,  which  is 
now  being  offered  by  J.  S.  &  W.  S.  Kuhn,  Inc.,  at  97/4  and 
accrued  dividend.  The  subscription  books  will  be  opened 
at  10  a.  m.  on  June  3,  and  will  be  closed  at  3  p.  m.  or 
earlier  the  same  day.  J.  S.  &  W.  S.  Kuhn,  Inc.,  announced 
this  week  that  the  greater  portion  of  this  issue  had  already 
been  absorbed  by  bankers  in  London,  Paris,  Brussels  and 
.Amsterdam.  The  .Xmerican  Water  Works  &  Guarantee 
Company  is  a  New  Jersey  corporation.  It  was  organized 
in  1^2  and  incorporated  in  1891.  Beginning  with  the  pur¬ 
chase  of  one  water-works  plant,  its  business  has  expanded 
under  its  present  management,  so  that  at  this  time  it 
controls  and  operates  plants  supplying  water  to  more  than 
1,250,000  people  in  eighty-two  cities  and  towns  in  the  United 
States.  It  also  has  large  irrigation,  traction,  electric  light 
and  power  and  coal  interests  in  the  United  States.  The 
company  has  no  bonded  debt  and  no  direct  liability  other 
than  current  accounts  payable,  which  are  under  $100,000. 
The  issue  of  preferred  stock  has  preference  over  $10,000,000 
common  stock.  Net  earnings  of  the  company,  applicable 
to  dividends,  for  the  fiscal  year  ended  April  30,  1911,  w'ere 
$825,133,  while  those  for  the  year  ended  .\pril  30,  1912,  were 
$1,091,061.  It  is  estimated  that  the  net  earnings  and  the 
profits  for  1913  will  be  $1,500,000  and  for  1914  $2,000,000. 
which  is  equivalent  to  10  per  cent  on  both  classes  of  stock. 
The  average  annual  earnings  for  the  past  five  years  were 
considerably  more  than  sufficient  to  pay  the  dividends  on 
the  preferred  stock,  not  taking  into  account  the  increase 
in  earnings  from  the  employment  of  the  proceeds  of  this 
issue.  The  company  will  make  application  to  list  its  pre¬ 
ferred  stock  on  the  New  York,  Pittsburgh,  London,  Paris, 
.•\msterdam  and  Brussels  stock  exchanges. 

New  Byllesby  Company  Will  Control  Kentucky  Utilities. 
— The  Mississippi  Valley  Gas  &  Electric  Company  will  be 
organized  shortly  under  the  laws  of  Maine  to  acquire  the 
securities  and  to  promote  the  development  of  public  utility 
companies.  This  company  will  be  controlled  by  the  Stand¬ 
ard  Gas  &  Electric  Company,  of  Chicago,  which  will  guar¬ 
antee  the  principal  and  interest  of  $5,000,000  ten-year  5 
per  cent  collateral  trust  bonds  which  are  to  be  issued  by 
the  new  company.  These  bonds  have  been  sold  to  H.  M. 
Byllesby  &  Company  and  William  P.  Bonbright  &  Com¬ 
pany.  The  Mississippi  company  will  acquire,  through  stock 
ownership,  the  Louisville  Gas  Company,  the  Louisville 


Lighting  Company,  the  George  C.  Fetter  Lighting  &  Heat¬ 
ing  Company  and  the  Campbell  Electric  Company,  all  of 
Louisville,  Ky.  Negotiations  to  this  end  have  been  in 
progress  for  several  months,  as  noted  in  these  columns. 
The  new  company  will  have  an  authorized  issue  of  $10,000,- 
000  ten-year  5  per  cent  collateral-trust  bonds,  of  which,  as 
stated  above,  $5,000,000  have  been  sold.  These  are  secured 
by  the  securities  of  the  Louisville  companies  accjuired. 

Start  Work  on  New  Diesel  Manufacturing  Plant  in  St. 
Louis. — Construction  of  the  new  factory  of  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company,  of  St.  Louis,  on 
the  south  side  of  that  city,  to  which  reference  was  made 
in  these  columns  Jan.  13,  1912,  has  been  started  and  is 
progressing  satisfactorily  under  the  supervision  of  the 
Arnold  Company,  of  Chicago,  which  has  been  retained  as 
contracting  engineer.  The  plant  will  be  devoted  exclusively 
to  the  manufacture  of  Diesel  engines.  Its  output  at 
first  is  to  be  about  50,000  hp  in  Diesel  engines,  and  the 
company  plans  to  double  the  size  of  the  plant  as  soon  as  it 
is  in  operation.  The  factory  site  cost  $155,000,  and  the  cost 
of  the  buildings  now  in  course  of  erection  and  their  equip¬ 
ment  will  be  close  to  $500,000.  About  500  men  will  be  em¬ 
ployed  at  the  outset.  Recent  sales  made  by  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company  include  the  fol¬ 
lowing:  To  the  Bryan  Power  Company,  of  Bryan.  Tex., 
one  225-hp  Diesel  engine,  making  two  units  of  this  size  now 
in  use  by  that  company:  to  the  town  of  Pulaski,  Tenn.,  one 
225-hp  engine,  which  will  be  used  in  the  municipal  lighting 
plant,  and  to  the  Alva  'Light  &  Power  Company,  Alva, 
Okla.,  one  225-hp  Diesel  engine,  which  will  be  used  in  con¬ 
junction  with  a  steam  plant. 

New  York  Telephone  Company  Sells  Bonds. — New  York 
and  Boston  interests  are  offering  the  unsold  portion  of 
$10,000,000  first  and  general  mortgage  4^4  per  cent  gold 
sinking-fund  bonds  of  the  New  York  Telephone  Com¬ 
pany,  dated  Oct.  i,  1909,  and  due  Nov.  i,  1939,  with  inter¬ 
est  payable  May  i  and  Nov.  i.  Of  these  bonds  £2,000,000 
are  being  offered  simultaneously  in  London  and  Amster¬ 
dam.  These  bonds  are  part  of  an  authorized  issue  of 
$75,000,000.  of  which  £5,500.000  and  $22,500,000  have  been 
issued.  All  bonds  of  this  series  (but  not  any  part  thereof) 
are  subject  to  redemption  at  no  per  cent  of  their  face 
value,  together  with  accrued  interest,  at  the  option  of  the 
telephone  company,  on  any  semi-annual  interest  date  upon 
giving  three  months’  notice.  A  sinking  fund  of  i  per  cent 
of  the  bonds  issued  will  be  paid  and  appljed.to  their  pur¬ 
chase  and  cancellation  in  any  year  in  which  sufficient  bonds 
for  that  purpose  can  be  purchased  at  or  under  par.  Only 
$5,000,000  additional  bonds  may  be  issued  under  this  mort¬ 
gage,  which  is  limited  to  $75,000,000.  The  unsold  balance 
is  offered  at  98-)4  and  accrued  interest  from  May  i,  1912. 

To  Sell  Hamilton  (Ohio)  Gas  &  Electric  Company. — 
On  Tuesday,  July  9,  at  10  a.  m.,  the  property  and  assets  of 
the  Hamilton  Gas  &  Electric  Company,  of  Hamilton,  Ohio, 
will  be  sold  under  foreclosure  at  the  office  of  the  company, 
no  North  Second  Street,  that  city.  The  property  of  the 
company  includes  gas  and  electric  plants  in  Hamilton,  a 
city  of  40,000  inhabitants,  and  the  by-product  coke-oven 
plant  of  the  Hamilton  Otto  Coke  Company.  The  value  of 
all  the  properties  is  placed  at  $740,147.  Details  may  be  ob¬ 
tained  from  S.  M.  Goodman,  trustee,  or  Slayback  &  Harr, 
attorneys,  Hamilton,  Ohio. 

National  Carbon  Company’s  Business  Expanding. — Net 
profits  of  the  National  Carbon  Company  in  the  quarter 
ended  April  i  were  over  $225,000,  which  means  an  increase 
of  40  per  cent  over  those  in  the  corresponding  period  last 
year.  This  rate  of  increase,  if  maintained  throughout  the 
year,  will  result  in  net  profits  of  nearly  15  per  cent  for  the 
$5,500,000  common  stock,  compared  with  ii  per  cent  in  the 
previous  year. 

Spartanburg  (S.  C.)  Utility  Company  Sold. — A.  B.  Leach 
&  Company,  of  New  York,  with  Ussing,  Scoville  &  Com¬ 
pany,  of  Pittsburgh,  have  purchased  the  Electric  Manufac¬ 
turing  &  Power  Company,  of  Spartanburg,  S.  C. 
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extensions  and  improvements  to  the  properties  necessitated 
l)y  increased  business. 


Allegheny  County  (Pa.)  Light  Company  Secures  Inde¬ 
pendent  Pittsburgh  Company. — Through  its  recently  ac¬ 
quired  subsidiary,  tlie  Duquesne  Light  Company,  of  Pitts¬ 
burgh.  the  Allegheny  County  Light  Company,  of  that  city, 
which  is  owned  by  the  Philadelphia  Company,  has  just 
secured  control  of  the  Phipps  Power  Company,  otherwise 
known  as  the  City  Light,  Heat  &  Power  Company,  which 
was  the  only  independent  company  operating  in  the  down¬ 
town  business  section  of  Pittsburgh.  The  result  of  this 
purchase  is  that  the  Allegheny  Company  now  controls  prac¬ 
tically  all  the  lighting  business  in  the  entire  downtown 
section  of  the  city.  The  plant  is  located  on  the  lower  end 
of  I'ifth  Street  near  the  Allegheny  River,  and  consists  of 
two  looo-kw,  three-phase,  6o-cycle,  220-volt  Westinghouse 
engine-driven  units,  one  250-kw  Hullock  engine-driven  set 
and  several  small  direct-current  machines  used  as  exciters 
and  for  furnishing  energy  for  elevators.  The  plant  is  non¬ 
condensing  and  exhaust  steam  is  used  for  district  heating, 
as  provided  for  in  the  franchise.  The  load  consists  mostly 
of  lights  and  elevators  in  the  office  buildings  in  the  neigh¬ 
borhood,  some  of  which  are  among  the  largest  in  the  city. 
It  is  stated  that  the  lighting  company  acquired  the  entire 
equipment,  contracts  and  franchises  of  the  Phipps  plant, 
including  light,  power  and  steam  heat,  for  $600,000. 

Republic  Railway  &  Light  Company  to  Build  Plant  at 
Lowellville,  Ohio. — A  plant  to  furnish  energy  for  the  elec¬ 
tric  railway  and  lighting  companies  in  Youngstown,  Ohio, 
Newcastle  and  Sharon,  Pa.,  and  a  number  of  smaller  munici¬ 
palities  in  that  section,  is  being  erected  by  the  Stone  & 
Webster  Engineering  Corporation  on  the  Mahoning  River, 
near  the  Pennsylvania  State  line,  at  Lowellville,  Ohio,  for 
the  Republic  Railway  &  Light  Company,  60  Broadway, 
New  York.  The  building  will  be  of  steel  and  masonry 
construction  and  will  contain  two  9375-kva  turbine  units, 
which  will  generate  energy  at  2,300  volts.  The  emf  will 
be  stepped  up  to  13,200  volts  for  the  transmission  of  energy 
to  Youngstown,  Newcastle  and  Sharon.  The  plant  will  be 
run  condensing,  with  surface  condensers.  The  boilers 
will  be  of  the  horizontal  water-tube  type.  For  the  present 
only  sufficient  boilers  to  supply  steam  for  one  generating 
unit  will  be  installed.  The  boilers  will  be  equipped  with 
automatic  stokers.  Two  steel  stacks,  each  12  ft.  in  diameter 
by  200  ft.  high,  will  be  provided.  An  overhead  coal  bunker 
will  be  installed  in  the  boiler  room  and  provision  will  be 
made  for  the  storage  of  a  large  quantity  of  coal  on  a  site 
adjoining  the  power  station.  Both  the  engineering  and 
the  construction  work  in  connection  with  the  plant  is  being 
done  by  the  Stone  &  Webster  Engineering  Corporation. 

Edison  Battery  Cars  for  Salt  Lake-Saltair  Line. — The 

Saltair  Beach  Company,  which  operates  a  large  pleasure 
resort  on  the  shore  of  the  Great  Salt  Lake  of  Utah,  15 
miles  from  Salt  Lake  City,  is  about  to  purchase  three 
Edison  battery  cars  to  replace  the  present  steam  service 
between  Salt  Lake  City  and  the  resort.  Each  car  will  be 
equipped  with  220  .A-6  Edison  nickel-iron  storage  cells  and 
will  have  a  carrying  capacity  for  fifty  people.  The  maxi¬ 
mum  speed  to  be  attained  over  the  level  salt  flats  through 
which  the  Saltair  tracks  run  will  be  45  miles  an  hour,  and 
during  the  season  cars  will  leave  each  terminal  at  intervals 
of  forty-five  minutes.  The  Utah  Light  &  Railway  Com¬ 
pany,  Salt  Lake  City,  will  furnish  charging  energy  for  the 
cars  under  a  special  off-peak  schedule,  the  batteries  to  be 
charged  from  ii  p.  m.  to  7  a.  m.  Fresh  cells  will  be  substi¬ 
tuted  for  the  discharged  batteries  during  the  daytime 
operating  period. 

Galveston-Houston  Electric  Stock  Offered. — Stone  & 
Webster  are  offering  $356,000  6  per  cent  cumulative  pre¬ 
ferred  stock  of  the  Galveston-Houston  Electric  Company, 
of  Galveston.  Tex.,  which  owns  substantially  all  the  pre¬ 
ferred  and  cH)mmon  stocks  of  the  Galveston  Electric  Com¬ 
pany  and  the  Houston  Electric  Company  and  the  entire 
capital  stock  of  the  Galveston-Houston  Electric  Railway 
Company.  The  Galveston  Electric  Company  does  the  en¬ 
tire  electric  railway  and  a  portion  of  the  electric  lighting 
and  motor-service  business  in  Galveston,  the  Houston  Elec¬ 
tric  Company  does  the  entire  electric  railway  business  in 
Houston.  Tex.,  and  the  Galveston-Houston  Electric  Rail¬ 
way  Company  operates  an  interurban  electric  line  between 
these  two  cities,  with  terminals  in  both.  Proceeds  of  the 
sale  of  this  issue  of  preferred  stock  will  provide  funds  for 


Refrigerating  Machinery  Installed  in  Central  Stations. — 

.\mong  the  central  stations  that  have  recently  been  equipped 
with  the  refrigerating  machinery  of  the  York  Manufactur¬ 
ing  Company,  York,  Pa.,  are  the  following;  Brenham 
(Tex.)  Compressed  Oil  &  Manufacturing  Company,  one 
complete  20-ton  plant;  Elkin  (N.  C.)  Ice  &  Light  Com¬ 
pany,  one  35-ton  refrigerating  compression  side  and  lo-ton 
ice-making  plant;  Alice  (Tex.)  Light  &  Power  Company, 
one  lo-ton  freezing  tank;  San  Marcos  (Tex.)  Utilities  Com¬ 
pany,  one  Corliss  engine,  condensers  and  ice  cans;  Wharton 
(Tex.)  Ice  &  Power  Company,  one  complete  15-ton  flooded 
freezing  system;  Bryan  (Tex.)  Ice  Company,  oak  covers 
and  oak  framework  for  50-ton  ice  plant;  Edna  (Tex.)  Ice 
&  Light  Company,  ammonia  condensers;  Jacksonville 
(Tex.)  Ice  &  Electric  Company,  one  complete  25-ton  freez¬ 
ing  tank,  and  Corpus  Christi  (Tex.)  Ice  &  Electric  Com¬ 
pany,  one  ii-ton  double-cylinder  single-acting  machine  and 
chain  drive. 

Pacific  Telephone  Merger  Planned. — Application  has  been 
made  to  the  California  State  Railroad  Commission  by  the 
Pacific  Telephone  &  Telegraph  Company  for  authority  to 
purchase  the  plant  and  capital  stock  of  the  Home  Tele¬ 
phone  Company,  of  Pasadena,  Cal.,  for  $370,000.  The 
Pacific  company,  in  its  petition,  claims  to  have  an  option 
on  4879  shares  of  the  Home  stock  out  of  a  total  of  5190. 
Gross  income  of  the  Home  company  in  Pasadena  last  year 
was  $128,880.  The  company  places  the  valuation  of  its 
capital  stock  at  $516,000  and  has  $471,000  in  bonds  outstand¬ 
ing.  Its  total  assets  are  placed  at  $1,205,845.  According  to 
statements  credited  to  W.  M.  Eaton,  president  of  the  Home 
company,  the  latter  is  negotiating  for  control  of  the  Sunset 
Telephone  Company,  in  Pasadena. 

Consumers’  Power  Company  (Minn.)  to  Take  Over 
Minneapolis  General  Electric  Company. — Arrangements 
have  been  made  whereby  the  Consumers’  Power  Company, 
of  Minnesota,  owned  by  the  Northern  States  Power  Com¬ 
pany,  of  Chicago,  of  which  H.  M.  Byllesby  is  president,  is  to 
take  over  not  less  than  95  per  cent  of  the  common  and  not 
less  than  90  per  cent  of  the  preferred  stock  of  the  Minne¬ 
apolis  General  Electric  Company,  these  securities  having 
been  recently  purchased  by  H.  M.  Byllesby  &  Company 
and  W.  P.  Bonbright  &  Company,  at  $200  a  share  for  the 
common  and  $120  a  share  for  the  preferred,  as  noted  in 
these  columns  May  li. 

McCrum-Howell  Receivers  to  Issue  Certificates. — Advices 
from  Chicago  state  that  receivers  for  the  McCrum-Howell 
Company  have  announced  that  they  would  apply  to  the 
United  States  District  Court  on  May  29  for  an  order  author¬ 
izing  the  company  to  borrow  from  time  to  time  an  amount 
not  exceeding  $200,000  and  to  issue  certificates  bearing  6 
per  cent,  payable  within  six  months  after  date.  It  is  under¬ 
stood  that  the  receivers  wish  to  borrow  up  to  a  maximum 
of  $500,000.  The  certificates  will  be  a  first  lien  on  the 
property  of  the  company,  prior  to  any  distribution  to  cred¬ 
itors  or  stockholders. 

Financing  New  York’s  New  Rapid  Transit  System. — The 
$170,000,000  which  the  Interborough  Rapid  Transit  Com¬ 
pany  will  have  to  raise  in  connection  with  its  part  of  the 
new  rapid-transit  system  for  New  York  City,  details  of 
which  can  be  found  on  page  1148  of  this  issue,  will  be  pro¬ 
vided  through  sale  of  its  bonds.  J.  P.  Morgan  &  Company 
have  agreed  to  underwrite  bonds  of  the  company  to  the 
amount  of  $170,000,000.  The  financing  for  the  Brooklyn 
Rapid  Transit  Company,  w’hich  will  require  $100,000,000, 
will  be  handled  by  a  syndicate  headed  by  the  Central  Trust 
Company  and  Kuhn,  Loeb  &  Company.  The  city  will  have 
to  raise  about  $125,000,000  for  its  share  of  the  work. 

Wireless  Service  Extended. — The  Marconi  Wireless  Tele¬ 
graph  Company  of  America  has  arranged  to  equip  stations 
at  New  Orleans,  Santa  Marta,  Colombia  and  Swan  Island, 
in  the  Caribbean  Sea,  to  provide  for  direct  service  between 
North  and  South  America.  William  Marconi  and  Godfrey 
C.  Isaacs,  managing  director  of  the  Marconi  Wireless  Tele¬ 
graph  Company,  Ltd.,  have  brought  a  libel  suit  against 
a  German  newspaper  in  connection  with  an  article  accusing 
them  of  withholding  information  in  the  Titanic  disaster  for 
the  benefit  of  the  company. 
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Holdings  of  the  United  Gas  &  Electric  Corporation  of 
Connecticut. — When  the  consolidation  of  the  United  Gas  & 
Electric  Company,  of  New  Jersey,  the  Susquehanna  Rail¬ 
way  &  Light,  and  the  International  Traction  Company,  of 
Huffalo,  N.  Y.,  with  the  United  Gas  &  Electric  Corporation 
of  Connecticut,  to  which  reference  was  made  in  these  col¬ 
umns  last  week,  is  completed,  the  latter  will  own,  either 
directly  or  through  the  New  Jersey  company  and  the  trac¬ 
tion  company,  the  following  properties;  Houston  Gas  & 
Euel  Company,  Houston,  Tex.;  Consumers’  Electric  Light 
&  Power  Company,  New  Orleans,  La.;  Internationa  Trac¬ 
tion  Company,  Huffalo,  N.  Y.;  Harrisburg  Electric  Service 
Company,  Harrisburg,  Pa.;  .\ltoona  Gas  Light  &  Fuel  Com¬ 
pany,  .\ltoona.  Pa.;  Colorado  Springs  Light,  Heat  &  Pow'er 
Company,  Colorado  Springs,  Col.;  Elmira  Water,  Light  & 
Railroad  Company,  Elmira,  N.  Y.;  Richmond  Light,  Heat  & 
Power  Company,  Richmond,  Ind.;  Leavenworth  Light, 
Heat  &  Power  Company,  Leavenworth,  Kan.;  Union  Gas  & 
Electric  Company,  Bloomington,  Ill.;  Lockport  Light,  Heat 
&  Power  Company,  Lockport,  N.  Y.;  Citizens’  Gas  &  Fuel 
Company,  Terre  Haute,  Ind.;  Hartford  City  Gas  Light 
Company,  Hartford,  Conn.;  Wilkes-Barre  Company, 
Wilkes-Barre,  Pa.,  and  the  Lancaster  County  Railway  & 
Light  Company,  L.ancaster,  Pa.  The  last  named  company 
owns  the  following;  Conestoga  Traction  Company,  Lan¬ 
caster  Gas  Light  &  Fuel  Company,  Edison  Electric  Com¬ 
pany  and  the  Conestoga  Realty  Company,  all  of  Lancas¬ 
ter,  Pa. 

Tri-City  Railway  &  Light  (la.)  Report. — Gross  earnings 
of  the  Tri-City  Railway  &  Light  Company,  of  Davenport, 
la.;  Rock  Island.  Moline  and  East  Moline,  Ill.,  for  the  year 
ended  Dec.  31,  1911,  showed  an  increase  of  $193,985,  or  7.71 
per  cent  over  those  in  the  preceding  year.  Operating  ex¬ 
penses  and  taxes  increased  $69,542,  or  4.69  per  cent,  and  net 
earnings  increased  $124,443,  or  12.06  per  cent.  The  interest 
charge  was  $515,846,  an  increase  of  $34,438,  or  7.15  per  cent, 
and  the  sinking  fund  item  was  $50,000.  A  replacement  and 
renewal  fund  of  $100,000  from  the  year’s  surplus  was  created 
by  the  directors.  A  dividend  of  5  per  cent,  or  $169,572,  was 
paid  on  the  preferred  stock,  leaving  a  balance  of  $308,501, 
which  was  transferred  to  the  surplus  account.  President 
Joseph  F.  Porter  says  in  his  remarks  to  the  stockholders 
that  the  business  of  the  electric  department  necessitated 
enlargement  of  the  transmission  and  distribution  systems 
and  that  the  company  has  arranged  for  an  output  of  ap¬ 
proximately  3000  kw  from  the  new  hydroelectric  plant  at 
Sears,  Ill.  The  energy  will  be  available  as  soon  as  the 
company’s  transmission  lines  to  its  Rock  Island  and  Daven¬ 
port  substations  are  completed.  Further  enlargement  of 
the  transmission  system  will  be  necessitated  by  the  addition 
of  a  large  amount  of  new  business  from  large  customers 
now  in  sight. 

San  Angelo  (Tex.)  Water,  Light  &  Power  Bonds. — T.  C. 
Wynn,  president  of  the  San  Angelo  Water,  Light  &  Power 
Company,  of  San  .■Xngelo,  Tex.,  gives  some  data  concerning 
that  company  in  a  letter  to  purchasers  of  $470,000  of  its 
first-mortgage  6  per  cent  gold  bonds  who  have  recently 
offered  the  unsold  balance  at  par  and  interest,  .\ccording 
to  the  letter  the  company  was  organized  in  Texas  in  1884 
and  has  been  in  successful  operation  since  then,  supplying 
water  and  energy  for  lighting  and  motor  service  in  San 
Angelo  for  municipal,  domestic  and  commercial  purposes, 
including  the  energy  for  the  street  railways  in  the  city. 
The  capitalization  of  the  company  is  composed  of  $100,000 
preferred  stock,  $400,000  common  stock  and  $750,000  bonds, 
of  which  $470,000  are  outstanding.  The  company  owns  and 
operates  an  electric  power  station  (rebuilt  in  1909)  with 
sufficient  equipment  for  large  increase  in  business,  and  a 
pumping  station  with  a  daily  capacity  of  5,000,000  gal. 
Gross  earnings  in  1911  were  $86,866,  net  earnings  (after 
taxes)  were  $44,187,  and  the  balance  after  bond  interest  was 

$15,987. 

Boston  Edison  Stock  Offered. — r)ircctors  of  the  Edison 
Electric  Illuminating  Company,  of  Boston,  have  voted  to 
offer  26,007  shares  of  new  stock  for  subscription  by  stock¬ 
holders  at  $215  per  share  in  the  ratio  of  one  new  share  for 
each  six  shares  now  held.  This  new  stock  was  authorized 
by  the  stockholders,  as  noted  in  these  columns  May  4,  to 
provide  for  extensions  and  improvements  to  several  small 
lighting  companies  near  Boston  which  were  recently  ac¬ 


quired  by  the  Edison  Company.  The  latter  has  submitted 
balance  sheets  as  of  March  31,  1912,  and  Sept.  30,  1900, 
showing  the  changes  in  the  financial  condition  of  the  com¬ 
pany  since  the  last  issue  of  new  stock.  .-Xccording  to  these 
balance  sheets,  total  assets  and  liabilities  of  the  company 
as  of  March  30,  1912,  were  $33,732,072,  as  compared  with 
$27,501,115  as  of  Sept.  30,  1900. 

Seek  Foreclosure  of  Allis-Chalmers  Mortgage. — The 
Continental  &  Commercial  Trust  &  Savings  Bank,  of  Chi¬ 
cago,  has  filed  a  bill  in  the  federal  court  at  Milwaukee,  ask¬ 
ing  foreclosure  of  a  $15,000,000  mortgage  which  it  holds  on 
the  properties  of  the  Allis-Chalmers  Company.  This  is  a 
formal  step  in  the  reorganization  plan  by  which  the  new 
company,  which  holds  about  $9,000,000  in  bonds  of  the  old 
company,  will  bid  in  the  property  at  foreclosure.  The  pro¬ 
ceeding,  it  is  stated,  will  have  no  effect  upon  the  operations 
of  the  company. 

Combined  Business  of  Large  Electric  Manufacturing 
Companies  Showed  Decrease  in  1911. — The  combined  re¬ 
turns  of  the  General  Electric  Company,  Western  Electric 
Company  and  Westinghouse  Electric  &  Manufacturing 
Company  in  the  fiscal  year  1911  made  a  total  of  $170,259.- 
000,  as  against  $177,876,000  in  the  preceding  year,  which 
was  a  record  year  for  each  of  these  companies. 

Granville  (N.  Y.)  Electric  &  Gas  Company  Financing. — 
The  Public  Service  Commission  for  the  Second  New  York 
District  has  authorized  the  Granville  Electric  &  Gas  Com¬ 
pany,  of  Granville,  N.  Y.,  to  issue  $12,500  of  its  5  per  cent 
thirty-year  bonds  to  be  sold  at  not  less  than  95.  The  pro¬ 
ceeds  will  be  applied  to  payment  of  outstanding  accounts. 

California  Company  to  Issue  Bonds. — .Application  has 
been  made  to  the  California  State  Railroad  Commission  by 
the  Holton  Power  Company,  of  Redlands,  Cal.,  for  author¬ 
ity  to  issue  $300,000  of  first  and  refunding  mortgage  gold 
bonds. 


REPORTS  OF  EARNINGS. 


UNITED  ELECTRIC  AND  POWER  COMPANY,  NEW  YORK.  ' 


The  report  of  the  United  Electric  Light  &  Power  Com¬ 
pany,  of  New  York,  for  the  fiscal  year  ended  Dec.  31,  1911, 
compares  with  that  for  the  preceding  year  as  follows; 


Operating  revenue  . 
Expenses  and  taxes 


1911.  1910. 

$2,309,337  $2,109,242 

1,213,733  1,080,174 


Operating  income 
Other  income . 


$1,095,603 

16,669 


$1,029,069 

20,144 


Total  income 
Charges  . 


$1,112,272  $1,049,213 

737,718  731,033 


Net  income  .  $374,553 

Renewals  and  contingencies .  308,338 

Profit  and  loss  debit .  35,637 

Previous  deficit  .  565,810 

Profit  and  loss  deficit .  535,231 


$318,180 

250,843 

•193,093 

826,240 

565,810 


•Credit. 


KANSAS  GAS  fc  ELECTRIC  COMPANY. 

The  income  statement  of  the  Kansas  Gas  &  Electric 
Company,  of  Wichita,  Kan.,  for  the  twelve  months  ended 
.April  30,  1912,  compares  with  that  for  the  corresponding 
twelve  months  of  the  previous  year  as  follows; 


Twelve  Months  Ended  .April  30. 

Cross  earnings . 

Operating  expenses  and  taxes . 

Net  earnings  . 

Rond  interest  . 

Other  interest  . 

Net  income  after  charges . 

Preferred  dividend . 

Balance  . 


1912. 

1911. 

$1,013,198 

$947,646 

664,035 

626,993 

$349,163 

$320,653 

136,263 

85,784 

189^ 

11,039 

$213,089 

$223,830 

105,000 

83,417 

108,089 

140,413 

•Credit. 

The  Independence  Electric  Company,  of  Independence. 
Kan.,  was  acquired  in  May,  1911,  and  the  Electric  Light  & 
Power  Company,  of  Newton,  Kan.,  was  acquired  in  Octo¬ 
ber,  1911,  but  for  comparative  purposes  the  earnings  of 
these  companies  are  included  irrespective  of  the  date  of 
their  acquisition.  The  outstanding  capitalization  of  the 
Kansas  Gas  &  Electric  Company  as  of  April  30,  1912,  con¬ 
sisted  of  $1,500,000  7  per  cent  preferred  stock,  $3,000,000 
common  stock  and  $2,824,000  first-mortgage  5  per  cent 
bonds. 
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PRICES  IN  THE  NEW  YORK  METAL  MARKET. 


Coiiper : 

Standard: 
S])ot  . . 
May 


London  quotation: 

Standard  copper,  spot . 

Standard  copper,  futures... 

Prime  l-ake . 

Electrolytic  . 

Casting  . 

Copper  wire,  base . 

Seamless  tubing,  copper,  base. 
Seamless  tubing,  brass,  base.. 

Lead  . 

Sheet  zinc,  f.o.b.,  smelter . 

Spelter,  spot . 


Aluminum : 

No.  1  pure  ingot . 

Rods  and  wire,  base. 
Sheets,  base  . 


Heavy  copper  and  wire. 

Krass,  heavy  . 

Hrass,  light . 

Lead,  heavy  . 

Zinc  scrap  . . 


Total  tons,  including  May  22.. 


r — May  22 - , 

Bid.  Asked. 

, - May  28 - , 

Bid.  Asked. 

15.75  16.25 

16.10  16.30 

15.75  16.25 

16.17Ji  16.35 

16.00  16.20 

\b.37y2  16.50 

16.00  16.20 

16.35  16.37J4 

16.05  16.20 

16.35  16.40 

16.07^1  16.25 

16.35  16.45 

£  s  d 

£  s  d 

73  IS  0 

74  12  6 

74  2  6 

75  2  6 

16.50 

16.62 

16.35 

16.50 

16.15 

16.25 

17.50 

17.50 

23.00 

23.00 

20.00 

20.00 

4.20 

4.20 

8.65 

8.65 

6.92 '/I 

6.92 /a 

.  39.00  to  40.00 

39.00  to  40.00 

21@22 

21022 

31 

31 

33 

33 

,D  METALS. 

14.25 

14.75 

10.00 

10.00 

.  •  8.25 

8.25 

4.00 

4.00 

5.75 

5.75 

EXPORTS  IN  MAY, 

17,812 

May  28,  27,450 

STOCK  MARKET  PRICES. 


.Mlis-Cbalmers  . 

•Mlis-Chalmers,  pf . 

.Amalgamated  Copper  . 

-Amer.  Tel.  &  Tel . 

Boston  Edison  . 

Comn-.onwealth  Edison 
Electric  Storage  Battery 

Ceneral  Electric  . 

Mackay  Companies  . . . 
Mackay  Companies,  pf. 
Philadelphia  Electric  . . 

Western  Union . 

Westinghouse  . 

Westinghouse,  pf . 


Mav  22.  May  29. 
. .  ■  1  % 

.  314  2V4 

.  83  82fi 

. .  145H  145^ 

. .  289  283 


142 

141 

55^ 

55V4 

1677^ 

171 

8574* 

8354 

69* 

69 

195/a 

1954 

83 

83 

74 

73 

120* 

117 

•Last  price  quoted. 


Personal 


Mr.  Frederic  A.  Delano,  president  of  the  Wabash  Rail¬ 
road  Company,  addressed  the  City  Club  of  Chicago,  on  May 
27,  on  “The  Transportation  Proposals  of  the  Commercial 
Club  of  Chicago.” 

Mr.  Donald  M.  Carter,  a  patent  lawyer  in  Chicago  familiar 
with  electrical  matters,  gave  an  interesting  address  on  “The 
Difficulty  of  Thinking  Correctly”  on  May  23  before  the 
Electric  Club  of  Chicago,  of  which  he  is  a  member 

Mr.  Harold  Almert,  manager  of  the  department  of  exam¬ 
ination  and  reports  of  H.  M.  Byllesby  &  Company,  ad¬ 
dressed  the  Mississippi  Electrical  Association,  at  Vicksburg, 
on  the  evening  of  May  29  on  the  subject  “Public  Relations.” 

Mr.  Ralph  D.  Mershon,  president-elect  of  the  American 
Institute  of  Electrical  Engineers,  was  the  chief  speaker 
before  the  Electrical  League  of  Cleveland  on  May  20,  when 
he  discussed  the  many  improvements  needed  in  the  present 
patent  system. 

Mr.  W.  H.  Wells,  formerly  connected  with  the  commer¬ 
cial  department  of  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Brooklyn,  and  later  with  the  Metropolitan  Engi¬ 
neering  Companj’,  New  York,  has  re-entered  the  service 
of  the  Edison  Company  as  manager  of  its  appliance  bureau. 

Mr.  H.  K.  Annin,  until  recently  engaged  in  commercial 
engineering  work  with  the  engineering  department  of  the 
National  Electric  Lamp  Association  at  Cleveland,  has  left 
this  post  to  assume  the  managership  of  the  Elux  Miniature 
Lamp  Works  of  the  General  Electric  Company  in  New 
York  City. 

Mr.  R.  M.  Redding  has  been  appointed  purchasing  agent  of 
,  the  Macon  Railway  &  Light  Company,  Macon  Gas  Com¬ 
pany,  Central  Georgia  Power  Company  and  Central  Georgia 
Transmission  Company,  and  manager  and  secretary  of  the 
Macon  Gas  Company,  Macon,  Ga.  Mr.  Redding,  who  was 


graduated  from  Indiana  University  in  1904,  succeeds  Mr, 
T.  D.  Massee. 

Mr.  Thomas  L.  Phillips,  formerly  construction  engineer 
with  the  Calgary  Power  Company,  Calgary,  Alberta,  Can¬ 
ada,  and  later  with  the  Mount  Hood  Railway  &  Power  Com¬ 
pany,  Portland,  Ore.,  has  been  appointed  engineer  of  trans¬ 
mission-line  construction  for  the  Pacific  Light  &  Power 
Corporation,  which  is  building  a  275-mile,  150,000-volt 
transmission  line  from  Big  Creek  to  Los  Angeles. 

Mr.  J.  T.  Nyhan  has  resigned  as  general  manager  of  the 
Macon  Railway  &  Light  Company,  Macon,  Ga.,  and  has 
become  associated  with  Mr.  W.  J.  Massee,  who  is  promot¬ 
ing  the  Georgia  Public  Service  Corporation.  Mr.  Nyhan 
has  been  general  manager  of  the  company  since  March, 
1909.  He  was  formerly  connected  with  the  American  Water 
Works  &  Guarantee  Company,  Pittsburgh,  Pa.,  for  which 
he  was  engaged  in  special  work  at  Shreveport,  La.  Be¬ 
fore  becoming  connected  with  the  American  Water  Works 
&  Guarantee  Company  in  1908  he  was  superintendent  and 
general  manager  of  the  Macon  Railway  &  Light  Company, 
holding  these  positions  from  1893  to  1907.  Before  enter¬ 
ing  the  employ  of  the  Macon  Railway  &  Light  Company  in 
1893,  Mr.  Nyhan  was  engaged  in  New  York  in  construction 
work  for  the  Thomson-Houston  and  the  General  Electric 
companies. 

Mr.  William  J.  Grambs,  superintendent  of  light  and 
power,  Puget  Sound  Traction,  Light  &  Power  Company, 
Seattle  division,  was  born  in  Honesdale,  Pa.  He  was  ap¬ 
pointed  a  cadet  midship¬ 
man  from  the  Thirteenth 
Congressional  District  of 
Pennsylvania  to  the 
United  States  Naval 
Academy  at  Annapolis 
and  was  graduated  from 
that  institution  in  1882. 

For  two  and  one-half 
years  he  served  •n  board 
the  Hartford  as  assistant 
to  the  navigating  officer. 

In  1885  he  received  orders 
to  report  to  the  superin¬ 
tendent  of  the  Naval 
Academy  for  final  exami¬ 
nation  and  graduation. 

After  successfully  passing 
his  examinations  he  was 
put  on  waiting  orders  and  the  following  fall  received  an 
honorable  discharge  from  the  United  States  Navy.  While 
Mr.  Grambs  was  at  sea  Congress  passed  a  bill  providing 
for  a  reduction  in  the  number  of  naval  officers,  and  Mr. 
Grambs’  class  was  the  first  class  to  be  affected  by  this  bill. 
The  class  took  the  matter  to  the  United  States  Court  of 
Claims  and  after  three  years  got  a  favorable  decision,  but 
Mr.  Grambs  never  made  any  attempt  to  return  to  the  ser¬ 
vice.  During  the  years  1886-7  he  was  connected  with  the 
United  States  Geological  Survey  and  conducted  a  topo¬ 
graphical  survey  of  southeastern  Massachusetts.  In  the 
spring  of  1888  he  left  Washington  for  Seattle  and  engaged 
in  the  electrical  business  with  a  former  classmate  who  was 
representing  the  Edison  United  Manufacturing  Company. 
With  his  associates  he  established  and  organized  the  North¬ 
west  Electric  Supply  &  Construction  Company,  which 
company  installed  the  first  incandescent  electric  lighting 
plant  in  the  Northwest.  His  company  successively  repre¬ 
sented  the  Edison  United  Manufacturing  Company,  the 
Sprague  Electric  Railway  &  Motor  Company,  the  Edison 
General  Electric  Company,  the  General  Electric  Company 
and  the  Northwest  General  Electric  Company.  In  1899 
Mr.  Grambs  resigned  his  position  with  the  General  Electric 
Company  to  accept  the  position  of  purchasing  agent  of  the 
Seattle  Electric  Company.  In  1905  he  was  appointed  con¬ 
tract  agent  of  that  company  and  in  1907  sales  manager.  In 
November,  1911,  he  was  appointed  Superintendent  of  light 
and  power  of  the  same  company.  Between  the  years  1896 
and  1899  Mr.  Grambs  acted  as  receiver  for  several  of  the 
street  railway  and  lighting  properties  in  the  city  of  Seattle. 
Mr.  Grambs  is  chairman  of  the  hotel  committee  for  the 
Seattle  convention  of  the  National  Electric  Light  .-\sso- 
ciation. 


Wll.I.I.XM  J.  (IR.AMBS. 
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Mr.  John  L.  Livers,  engineer  and  contractor,  Lancaster, 
Pa.,  has  moved  his  office  to  Charlottesville,  Va.,  having 
purchased  an  interest  in  the  Charlottesville  &  Albemarle 
Railway  Company. 

Mr.  Winfield  A.  Huppuch,  a  member  of  the  Public  Service 
Commission  for  the  Second  New  York  District,  will  resign 
from  that  body  on  June  15,  when  Governor  Dix,  of  New 
York,  returns  from  Europe. 

Mr.  E.  L.  Elliott  has  retired  from  editorial  charge  of 
Good  Lighting  and  the  Illuminating  Engineer,  of  which  he 
was  the  founder  in  1906,  to  concentrate  his  energies  as  con¬ 
sulting  illuminating  engineer.  Mr.  Elliott  has  been  active 
in  the  affairs  of  the  Illuminating  Engineering  Society,  hav¬ 
ing  been  its  general  secretary  in  1906,  treasurer  from  1907 
to  1909  and  chairman  of  the  New  York  Section  1910. 

Mr.  O.  V.  Maurer,  formerly  factory  superintendent  of 
the  Cleveland  Miniature  Lamp  Works  of  Cleveland,  Ohio, 
has  been  appointed  manager  of  the  New  York  Miniati’re 
Lamp  Works  of  the  General  Electric  Company.  The  ad¬ 
vantages  in  delivery  and  service  that  will  accrue  to  East¬ 
ern  customers  of  the  lamp  manufacturers  from  being  able 
to  get  miniature  lamps  at  a  factory  located  in  the  East  are 
obvious. 

Prof.  Malcolm  MacLaren,  of  the  department  of  elec¬ 
trical  engineering  at  Princeton  University,  has  completed 
for  the  New  Jersey  Board  of  Public  Utility  Commissioners 
an  investigation  to  determine  the  advisability  of  ordering 
central-station  companies  to  ground  all  secondary  distribu¬ 
tion  circuits,  with  particular  reference  to  conditions  exist¬ 
ing  in  the  Jersey  City-Hoboken  district.  His  report  has 
been  published  in  full  in  a  recent  decision  and  an  order 
filed  by  the  board,  as  elsewhere  noted. 

Mr.  Harry  T.  Edgar,  manager  of  the  Seattle  division  of 
the  Puget  Sound  Traction,  Light  &  Power  Company,  was 
born  in  Somerset  County,  N.  J.,  June  25,  i860.  In  1881  he 

moved  to  New  Bruns¬ 
wick,  N.  J.,  where  he  at¬ 
tended  the  public  schools. 
On  Jan.  i,  1886,  he  en¬ 
tered  the  employ  of  the 
Edison  Electric  Illuminat¬ 
ing  Company  of  New 
Brunswick,  remaining 
with  that  company  until 
the  fall  of  1886,  when  he 
moved  to  New  York  and 
entered  the  employ  of  the 
Edison  Electric  Light 
Company,  Mr.  E.  H.  John¬ 
son  being  the  president 
and  Mr.  J.  H.  Vail  the 
general  superintendent  at 
H.\KRY  T.  EDOAR.  that  time.  He  remained 

with  the  company  until 
Jan.  I,  1893,  during  which  period  he  was  engaged  in  various 
classes  of  electrical  work — principally  the  installation  of 
chemical  meters  in  different  cities  in  the  United  States  and 
Canada.  On  Jan.  i,  1893,  Mr.  Edgar  was  appointed  secre¬ 
tary  and  general  manager  of  the  Georgia  Electric  Light 
Company,  of  Atlanta,  Ga.,  in  which  position  he  re¬ 
mained  until  April,  1897,  when  he  returned  North  and  for 
two  years  represented  the  Buckeye  Electric  Company,  the 
Jandus  Electric  Company  and  the  Washington  Carbon 
Company  in  New  York  and  New  England.  On  March  i, 
1899.  Mr.  Edgar  entered  the  employ  of  Stone  &  Webster, 
of  Boston,  and  was  appointed  manager  of  the  Lowell  Elec¬ 
tric  Light  Company,  of  Lowell,  Mass.  In  the  fall  of  1901 
he  was  appointed  vice-president  and  manager  of  the  El 
Paso  Electric  Railway  Company,  where  he  built  the  elec¬ 
tric  railway  in  that  city  and  in  Juarez,  Mexico,  and  also 
had  charge  of  the  operation  of  the  International  Light  & 
Power  Company,  which  was  afterward  absorbed  by  the  El 
Paso -Electric  Railway  Company.  In  the  fall  of  1905  he 
was  appointed  vice-president  and  manager  of  the  Northern 
Texas  Traction  Company  at  Fort  Worth,  Tex.,  which  com¬ 
pany  operated  the  street  railway  system  in  Fort  Worth, 
the  interurban  between  Fort  Worth  and  Dallas  and  a  small 
system  in  Oak  Cliff,  a  suburb  of  Dallas.  Mr.  Edgar  re¬ 
mained  with  this  company  until  the  fall  of  1910,  when  he 


was  appointed  manager  of  the  Seattle  Electric  Company. 
In  April,  1912,  the  Seattle  Electric  Company  was  sold  to 
the  Puget  Sound  Traction,  Light  &  Power  Company,  and 
Mr.  Edgar  was  made  manager  of  the  Seattle  division. 
President  Gilchrist  of  the  National  Electric  Light  Associa¬ 
tion  appointed  Mr.  Edgar  chairman  of  the  entertainment 
committee,  on  which  will  fall  all  of  the  work  in  connection 
with  the  entertaining  of  delegates  and  guests  at  the  con¬ 
vention  of  the  N.  E.  L.  A.  in  Seattle,  June  10-14,  1912. 

Mr.  Morton  Ramsdell,  sales  manager  of  the  Seattle  divi¬ 
sion  of  the  Puget  Sound  Traction,  Light  &  Power  Com¬ 
pany,  was  born  in  Washington,  D.  C.,  forty-three  years  ago. 
In  1887  Mr.  Ramsdell 
went  into  newspaper 
work  and  found  his  first 
opportunity  on  the  U’ash- 
ington  Post.  After  two 
years  on  the  Post  he  went 
to  the  Pacific  Coast  and 
was  engaged  in  newspa¬ 
per  work  in  Tacoma  at 
the  time  of  the  great  fire 
that  destroyed  Seattle  in 
1889.  He  was  assigned  to 
a  part  of  the  w’ork  in  con¬ 
nection  with  the  big  tire 
and  then  returned  to  Ta¬ 
coma,  where  he  was  en¬ 
gaged  by  an  engineering 
concern  surveying  town 
lots.  In  the  rush  of  1898 
he  was  stricken  with  the  gold  fever  and  he  was  a  member 
of  one  of  the  first  bands  to  stampede  to  the  Copper  River 
country,  in  Alaska.  Mr.  Ramsdell  returned  to  the  “States” 
and  lived  in  both  Portland  and  Spokane.  He  engaged  with 
Mr.  Charles  H.  Baker  at  the  time  of  the  building  of  the 
Snoqualmie  development  as  a  solicitor,  and  later  he  was 
made  manager  of  the  Seattle-Tacoma  Power  Company, 
one  of  the  properties  recently  included  in  the  Puget  Sound 
Traction.  Light  &  Power  Companj'. 


Obituary 

Mr.  Wilbur  E.  Richardson,  president  and  general  man¬ 
ager  of  the  Richardson-Phenix  Company,  Milwaukee,  Wis., 
died  of  apoplexy  on  May  15  at  his  home,  875  Island  Ave¬ 
nue,  Milwaukee.  Early  in  life  Mr.  Richardson  served  his 
time  as  machinist  in  the  Marinette  Iron  Works,  Marin¬ 
ette,  Wis.  He  later  became  chief  engineer  of  the  Gilbert 
Paper  Company,  Menasha,  Wis.,  and  subsequently  entered 
the  employ  of  the  E.  P.  Allis  Company,  at  Milwaukee,  in 
the  erecting  and  testing  departments.  While  engaged  in 
erecting  pumping  engines  Mr,  Richardson  conceived  the 
idea  of  developing  a  mechanical  cylinder-oil  lubricator 
along  new  lines.  He  submitted  his  scheme  to  Edwin  Rey¬ 
nolds,  of  the  Allis-Chalmers  Company,  who  thought  so  well 
of  it  that  he  gave  Mr.  Richardson  his  first  order.  The 
business  was  then  established  in  a  small  way  in  Milwaukee. 
In  the  fall  of  1900  he  was  sent  to  New  York  City  to  com¬ 
plete  the  installation  of  eleven  5000-hp  engine  units  in  the 
Ninety-sixth  Street  Station  of  the  Metropolitan  Street 
Railway  Company.  His  successful  work  at  this  plant  led 
to  his  promotion  as  the  Allis-Chalmers  Company’s  super¬ 
intendent  of  erection  for  the  eastern  district.  He  took 
charge  of  similar  installations  in  the  Manhattan  Ry.  Com¬ 
pany’s  Seventy-fourth  Street  power  station,  the  Inter¬ 
borough  Rapid  Transit  Company’s  Fifty-ninth  Street  sta¬ 
tion  and  the  Brooklyn  Rapid  Transit  Company’s  Third 
Avenue  power  station.  Upon  the  completion  of  these  in¬ 
stallations  Mr.  Richardson  was  appointed  general  super¬ 
intendent  of  all  the  work  of  the  Westinghouse  Machine 
Company.  In  the  meantime  the  mechanical  lubricator 
business  which  he  had  established  several  years  before  had 
grown  to  such  an  extent  that  in  1907  he  was  enabled  to 
sever  his  connection  with  the  Westinghouse  company  and 
devote  all  of  his  time  and  energy  to  the  design  and  manu¬ 
facture  of  his  own  company’s  products.  Mr.  Richardson 
is  survived  by  a  widow  and  two  sons. 
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.WNISTON,  AL.\. — Surveys  have  been  made  by  the  .Alabama  Pwr. 
Devel.  ('o.  for  its  proposed  transmission  line  from  Jackson  Shoals  to 
Schmidt's  mill  on  the  t'hoccolocco  Creek.  As  soon  as  the  line  is  com¬ 
pleted  work  will  bexin  on  the  erection  of  a  large  power  dam  at  that 
place. 

(IKKiKK,  .\l..'\. — .\  charter  has  been  granted  the  Princess  llrick  & 
Hldg.  Co.  for  the  installation  of  an  electric-light  plant  and  water-works 
system. 

•MONTflOMKRY,  — The  Alabama  Interstate  Pwr.  Co.  has  applied 

to  the  City  Council  for  a  franchise  to  supply  electricity  in  this  city.  The 
company  is  capitalized  at  $50,000,000  and  proposes  to  develop  water-power 
properties  on  the  Coosa  and  Tallapoosa  Rivers.  John  Mitchell  is  pres- 
i<ient. 

SKI  M.\,  .\L.\. — Plans  are  being  considered  for  the  installation  of  an 
ornamental  lighting  system  on  Hroad  Street.  The  plans  call  for  48 
lamp  stamlards  each  carrying  five-lamp  clusters. 

KLORKNCK,  .ARIZ. — F.  E.  Arthur  and  W.  E.  Williams,  of  the  Douglas 
Lt.  &  Pwr.  Co.,  have  purchased  a  large  tract  of  land  near  Florence,  on 
which  it  is  proposed  to  erect  a  large  electric  power  plant.  The  project 
will  also  include  an  ice  plant  and  water  system  for  the  city.  If  negotia¬ 
tions  now  i)ending  l>etween  the  city  authorities  and  the  prison  officials  do 
not  materialize,  an  electric-light  system  will  also  be  installed. 

WILLIAMS,  ARIZ. — The  plant  of  the  Williams  El.  Lt.  &  Pwr.  Co. 
was  recently  destroyed  by  fire,  causing  a  loss  of  about  $30,000.  -At 
present  the  town  is  without  electrical  service. 

MENA,  ARK. — 11.  M.  Sharp  has  applied  to  the  City  Council  for  a 
franchise  to  construct  and  operate  an  electric-light  plant  in  Mena. 

WA’NNE,  -ARK. — Plans  are  being  considered  for  rebuilding  the  mu¬ 
nicipal  clectric-light  plant.  Richard  C.  Huston,  Memphis,  Tenn.,  is  engi¬ 
neer. 

ll.AKER.SFIELI),  C.AL. — The  Standard  Oil  Co.  will  erect  a  telephone 
line  along  its  new  pii>e  line  from  Lost  Hills  oil  fields  to  Pond,  a  distance 
of  about  20  miles. 

COALINCIA,  C.AL. — The  Coalinga  El.  Co.  has  applied  to  the  Board  of 
Sui)ervisors  of  San  Luis  Obispo  County  for  a  50-year  franchise  to  erect 
transmission  lines  on  the  county  roads.  The  company  proposes  to  con¬ 
nect  its  lines  with  the  six  coast  plants  which  it  recently  purchased.  There 
is  a  gap  of  about  40  miles  between  the  lines.  Besides  the  connecting 
lines  across  the  mountains,  several  lines  must  be  erected  to  connect  the 
steam  plants  purchased. 

F'RESNO,  CAI^ — The  Visalia  El.  R.  R.  Co.  is  contemplating  extending 
its  railway  from  Woodlake  to  F'resno,  a  distance  of  28  miles.  1'.  W. 
Webster,  F'resno,  is  manager  of  the  company 

F'ULLERTON,  CAL. — The  Union  Oil  Co.  has  contracted  with  the 
Southern  California  Edison  Co.  for  electricity  to  operate  the  wells  on 
the  Graham-Loftus  lease  in  La  Habra  Valley. 

CiRKENVILLE,  C.AL. — The  Indian  A'alley  Lt.  &  Pwr.  Co.  has  applied 
to  the  State  Railroad  Commission  for  permission  to  issue  $145,000  in 
capital  stock,  the  proceeds  to  be  used  for  the  construction  of  a  new 
power  plant  at  Seneca,  on  the  north  fork  of  the  Feather  River,  to 
supply  electricity  throughout  the  Indian  Valley  territory. 

LINDS.AY,  C.AL. — The  Mount  Whitney  Pwr.  Co.  has  begun  work  on 
the  construction  of  a  substation  and  switching  station  at  Lindsay,  to  cost 
about  $50,000. 

LOS  ANGELES,  C.AL. — The  contract  for  furnishing  and  installing  elec¬ 
tric  fixtures  in  the  Spreckels  theatre  and  office  building  has  been  awarded 
to  W.  G.  Hutchinson  for  $18,500. 

LOS  .ANGELFIS,  C.AL. — Under  the  provisions  of  the  new  city  budget, 
the  bridges  across  the  Los  .Angeles  River  will  lie  lighted.  Ornamental 
posts  and  incandescent  lamps  will  be  used.  R.  11.  Manahan,  city  elec¬ 
trician,  has. charge  of  the  work. 

OR.ANGE,  CAL. — The  city  trustees  have  authorized  p'ans  prepared 
for  the  construction  of  a  new  reinforced-concrete  power  house,  40  ft. 
X  90  ft. 

OXN.ARD,  C.AL. — The  Ventura  County  Pwr.  Co.  is  planning  to  install 
a  new  SOO-kw  Curtis  turbine  in  its  local  plant. 

S.ACR.AMENTO,  CAL. — The  Central  California  Trac.  Co.  has  been 
granted  permission  to  double-track  its  local  street-car  line  on  X  Street 
from  Fughth  to  Thirty-first  Street.  Harry  Mitchell  is  general  manager. 

S.AN  BF'RN.ARDINO,  C.AL. — The  Pacific  El.  Ry.  Co.  is  seeking  a  fran¬ 
chise  along  certain  streets  and  boulevards  leading  from  Los  .Angeles  to 
San  Bernardino.  Extensions  are  expected  soon  on  the  line  from  Upland 
cast. 

S.AN  FR.ANCISCO,  C.AL. — The  State  Railroad  Commission  has  granted 
the  Sierra  &  San  F'rancisco  Pwr.  Co.  a  certificate  of  public  convenience 
and  necessity  to  exercise  its  franchise  in  Gilroy  and  Morgan  Hill  and  the 
county  of  San  Benito  for  the  erection  of  transmission  lines.  The  com¬ 
pany  will  not  be  permitted  to  supply  electricity  either  in  Gilroy  or  Morgan 
Hill,  the  grant  being  permitted  so  that  it  can  extend  its  line  to  Salinas  or 
Monterey, 

SAN  F'R.ANCISCO,  C.AL. —  Sealed  proposals  will  be  received  by  Lieut. 
Col.  George  McK.  Williamson,  deputy  quartermaster  general,  U.  S.  A., 


F'ort  Mason,  Cal.,  until  June  10,  for  installing  an  electric-light  dis¬ 
tributing  system  at  the  Letterman  General  Hospital,  Presidio  of  San 
F'rancisco.  Plans,  specifications  and  other  information  may  be  obtained 
on  applicataion  at  the  office  of  the  quartermaster.  .A  deposit  of  $10  will 
be  reijuired  for  plans  and  specifications. 

S.AN  J.ACINTO,  CAL. — The  Southern  Sierras  Pwr.  Co.  is  extending 
its  transmission  line  in  many  directions  from  its  new  substation  in  San 
Jacinto.  The  principal  load  sought  is  that  of  pumping  for  irrigation.  .A 
large  number  of  motors,  transformers  and  auxiliary  apiiaratus  will  be  in¬ 
stalled. 

S.AN  LUIS  OBISPO,  C.AL. — The  Coalinga  Water  &  El.  Co.  has  ap¬ 
plied  for  a  franchise  to  build  an  electric  line  through  San  Luis  Obispo 
County.  .A.  C.  Balch  is  president. 

SANT.A  MONIC.A,  C.AL. — The  City  Council  has  authorized  the  sale 
of  a  franchise  for  an  aerial  trolley  line  on  F'remont  Avenue  from  Ocean 
.\venue  to  Sawtelle. 

SFILM.X,  C.\I.. — The  San  Joaquin  Lt.  &  Pwr.  Co.  has  purchased  a  site 
on  North  McCall  .Avenue  on  which  it  will  install  an  auxiliary  pumping 
plant.  .A  deep  well  will  be  driven  and  an  electrically  driven  pump  in¬ 
stalled. 

TUL.ARE,  C.AL. —  R.  H.  Beaver  is  contemplating  the  installation  of  an 
electric-pumping  plant  on  his  ranch  near  Tulare. 

TUL.ARE,  CAL. — The  Big  Four  El.  Ry.  Co.  is  planning  to  build  an 
electric  railway  from  Tulare  to  Woodville,  thence  to  Poplar,  and  from 
there  to  Porterville.  .A  branch  line  will  also  be  built  from  Tulare  to 
V’isalia.  The  main  line  with  branch  will  be  about  34  miles  long. 

VIS.ALI.A,  C.AL. — The  Mount  Whitney  Pwr.  Co.  has  started  work 
on  the  construction  of  a  new  substation  in  Visalia,  which  when  com¬ 
pleted,  will  cost  about  $50,000  and  will  have  an  output  of  about  10,000-hp. 

WINEH.AVEN,  C.AL. — The  California  Wine  Assoc,  is  planning  to  en¬ 
large  its  plant  at  Winehaven,  at  a  cost  of  about  $300,000.  The  work 
will  include  adding  another  story  to  the  concrete  fermenting  house  and 
additions  to  the  grape-crushing  plant.  Electricity  will  be  used  almost 
exclusively  in  operating  the  plant.  A  substation  has  been  erected  here 
by  the  Western  States  Gas  &  F21.  Co.,  which  has  the  contract  to  supply 
the  power. 

FAIRFIELD,  CONN. — The  Selectmen  have  granted  the  Connecticut 
Co.  permission  to  extend  its  electric  railway  in  the  Stratfield  district. 

ll.XRTF'ORl)  CONN. — The  Hartford  El.  Lt.  Co.  has  awarded  the 
contract  for  the  erection  of  a  new  substation,  to  be  located  at  Laurel 
Street  and  Capitol  Avenue,  to  Theodore  B.  Newton  &  Son. 

NF2W  H.AVEN,  CONN. — The  New  York,  New  Haven  &  Hartford  R.R. 
Co.  is  planning  to  establish  an  electric  block  signal  system  between  Water- 
bury  and  Hartford  and  an  interlocking  plant  at  Hawleyville,  where  double 
tracking  is  to  be  carried  out. 

NEW  LONDON,  CONN. — Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Engineer,  New  London,  Conn.,  until  June  IS 
for  turbine  generators,  condensers,  synchronous  converters  (or  motor 
generators)  and  voltage  regulator.  F'or  further  information  apply  to 
Captain  A.  E.  Waldron. 

WALLINGFORD,  CONN. — The  electrical  commissioners  have  con¬ 
tracted  with  the  Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.,  for  a 
500-kw  turbine  engine  and  auxiliaries  for  the  municipal  electric-light  plant. 

ELL.AVILLF),  G.A. — The  city  has  awarded  the  contract  for  construc¬ 
tion  of  the  municipal  electric-light  plant  to  the  Dysard  Constr.  Co., 
.Atlanta,  Ga.  Contracts  for  machinery  have  also  been  placed. 

FORT  OGLETHORPE,  GA. — Sealed  proposals  will  be  received  by  Cap¬ 
tain  Guy  Cushman,  constructing  quartermaster,  until  June  15  for  the 
construction  of  an  electric-lighting  system  at  this  post.  Plans  and  specifi¬ 
cations  may  be  obtained  upon  application  to  this  office. 

JESUP,  GA. — Bonds  to  the  amount  of  $35,000  have  been  voted  to 
complete  water-works  system  and  install  an  electric-light  plant.  .Arthur 
Pew  is  engineer  for  water-works. 

MINIDOK.A,  ID.AHO. — The  Secretary  of  the  Interior  at  Washington, 
D.  C.,  has  authorized  the  Reclamation  Service  to  proceed  with  the  con¬ 
struction  of  the  pumping  plant,  distribution  system  and  transmission  line 
for  the  west  extension  of  the  Minidoka  project.  This  extension  will 
cover  an  area  of  2200  acres  lying  about  6  miles  northwest  of  Burley. 
Water  for  irrigation  will  be  pumped  by  power  generated  at  the  Minidoka 
dam.  The  cost  of  the  work  is  estimated  at  about  $72,500. 

NFIW  MFLADOWS,  ID.MIO. — Surveys  are  being  made  by  the  Cam¬ 
bridge,  Indian  Valley  &  Eastern  Ry.  Co.  for  an  electric  railway  from 
Cambridge,  Idaho,  through  the  Indian  Valley,  to  cost  approximately  $240,- 
000.  L.  Highley  is  engineer  in  charge. 

.ABINGDON,  ILL. — The  city  is  considering  the  question  of  installing 
an  electric-light  system  for  street  lighting. 

BUCKLFiA',  ILL. — The  A’illage  Board  is  considering  the  installation  of 
a  municipal  electric-light  plant. 

CH.AMP.AIGX,  ILL. — Sealed  proposals  will  be  received  at  the'  office 
of  Nat.  M.  Woodward,  city  clerk.  Champaign,  Ill.,  until  July  1  for  fur¬ 
nishing  and  installing  an  electric  street-lighting  system  for  the  city  of 
Champaign  in  accordance  with  plans  prepared  by  J.  R.  Cravath,  consulting 
engineer,  1160  Old  Colony  Building,  Chicago,  Ill.  The  work  is  divided 
into  the  following  sections,  on  any  or  all  of  which  proposals  are  invited 
either  in  combination  or  separately,  or  both,  hut  bidders  on  combinations 
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of  more  than  one  section  must  also  submit  bids  on  each  section  of  each 
combination  separately:  Section  1 — substation  building;  Section  2 — sub¬ 
station  electrical  equipment;  Section  3 — wires  and  cables;  Section  4 — • 
lamp-posts  for  underground  connections;  Section  5 — tubular  steel  poles 
for  overhead  wires  and  lamps;  Section  6 — lamp  fixtures  and  brackets;  Sec¬ 
tion  7 — globes;  Section  8 — installation  of  system,  including  all  labor  and 
material  not  specified  in  Sections  1  to  7.  Plans  are  on  file  at  the  office  of 
the  city  engineer,  Champaign,  Ill.,  and  at  the  office  of  J.  R.  Cravath,  con¬ 
sulting  engineer.  Old  Colony  Building,  Chicago,  Ill. 

DVVlCillT,  ILL. — A  committee  has  been  appointed  by  the  Commercial 
Club  to  confer  with  the  \’illage  Board  relative  to  the  installation  of  an 
ornamental  lighting  system  for  East  and  West  Streets. 

FORRESTOX,  ILL. — The  local  electric-light  plant  owned  by  George 
M.  Crombie  has  been  taken  over  by  the  Public  Service  Co.  of  Northern 
Illinois.  The  local  system  will  eventually  be  connected  with  the  lines  of 
the  Public  Service  Co.,  when  a  24-hour  service  will  be  established. 

H.\RRI5>BURG,  ILL.— The  Southern  Illinois  Ry.  &  Pwr.  Co.  has  ap¬ 
plied  for  a  franchise  to  construct  and  operate  an  electric  railway  through 
certain  streets  of  the  city. 

OTT.\WA,  ILL. — The  Chicago,  Ottawa  &  Peoria  Ry.  Co.  is  contem¬ 
plating  the  erection  of  a  transmission  line  to  Starved  Rock,  the  park  re¬ 
cently  acquired  by  the  State,  for  the  purpose  of  installing  a  lighting 
system. 

ROCK  ISL.XND,  ILL. — Bids  will  be  received  until  June  14  for  one 
90-hp  variable-speed  motor  direct-connected  to  a  3,000,000-gal.,  16-in.  cen¬ 
trifugal  pump  for  water-works. 

WYOMl.N'G,  ILL. — The  City  Council  has  granted  E.  B.  Hillman,  owner 
of  the  local  electric-light  plant,  a  20-year  franchise  to  operate  an  electric- 
light  plant  here.  The  company  has  purchasd  the  plant  at  Bradford  and  a 
transmission  line  will  be  erected  to  that  place,  which  will  also  furnish 
electricity  in  Castleton  and  to  farmers  along  the  line.  A  twin-unit  plant 
will  be  installed  and  new  boilers,  engines  and  dynamos  will  be  purchased. 

A  tentative  contract  has  been  made  for  lighting  the  streets  of  the  city. 

L. \FAYETTE,  IND. — The  Esterline  Company  has  secured  the  con¬ 
tract  for  the  electric-light  equipment  for  the  entire  output  of  the  Mitchell- 
Lewis  Motor  Co.,  Racine,  Wis.,  for  the  year  1913. 

M. MIISON,  IND. — The  Madison  Tel.  Co.  and  the  Jefferson  Tel.  Co. 
have  beers  consolidated  under  the  name  of  the  Madison  Tel.  Co.  with  a 
capital  stock  of  $35,000.  The  new  company  will  make  extensive  improve¬ 
ments.  The  directors  are:  E.  E.  Powell,  J.  VY.  Tevis,  C.  S.  Powell, 
S.  «J.  Bear  and  E.  E.  Sear. 

AMES,  lA. — The  citizens  have  voted  to  grant  the  Boone  El.  Co.  a 
franchise  to  operate  an  electric  system  here. 

DOW  CITY,  lA. — At  an  election  to  be  held  June  4  the  proposition  to 
issue  bonds  for  the  installation  of  an  electric  light  and  power  plant  will 
be  submitted  to  the  voters. 

FONTANELLE,  lA. — The  Council  is  considering  the  question  of  in¬ 
stalling  an  electric-light  system  here. 

FORT  DODGE,  lA. — The  Fort  Dodge  Lt.  &  Pwr.  Co.  has  applied  to 
the  City  Council  for  a  franchise  to  install  and  operate  a  central  steam¬ 
heating  plant  here. 

HOPKINTON,  I.\. — The  proposition  to  grant  an  electric-light  fran¬ 
chise  to  W.  A.  Milroy  will  be  submitted  to  the  voters  on  June  7. 

ID.\  GROVE,  I.\. — The  installation  of  electroliers  on  Main  Street  is 
contemplated.  The  cost  is  estimated  at  about  $3,000. 

M.XDRID,  L\. — An  election  will  soon  be  held  to  vote  on  the  propo¬ 
sition  to  extend  the  franchise  of  the  Madrid  El.  Lt.  &  Pwr.  Co.  for  a 
period  of  25  years.  If  granted  the  extension,  the  company  promises  to 
make  extensive  improvements  to  its  system. 

SHELLSBURG,  L\.— The  installation  of  an  electric-light  system  is 
under  consideration  by  the  Council.  It  is  proposed  to  operate  an  electric 
plant  in  connection  with  the  water-works  pumping  station. 

WOODBINE,  I.A. — Investigations  are  being  made  by  E.  A.  Bullock, 
president  of  the  Missouri  Valley  El.  Lt.  Co.,  with  a  view  of  supplying 
electricity  here,  the  service  to  be  supplied  from  the  plant  at  Missouri 
X'alley. 

K.-\NS.-\S  CITY,  KAN. — Petitions  have  been  filed  with  the  city  commis¬ 
sioners  for  the  installation  of  ornamental  street  lamps  in  the  business 
section  of  the  city.  It  is  proposed  to  erect  standards,  carrying  five-lamp 
clusters,  to  be  paid  for  by  the  business  men  and  property  holders. 

OSBORNE,  K.\N. — The  City  Council  has  purchased  the  local  electric- 
light  plant  owned  by  F.  S.  Laman,  to  be  owned  and  operated  by  the 
municipality.  J.  II.  Meiers  will  have  charge  of  the  plant. 

C.\DIZ,  KY. — Tile  installation  of  an  electric-light  plant  in  Cailiz  is 
under  consideration.  .\.  P.  White  &  Co.  and  Alexander  Brothers,  of  this 
city,  are  interested  in  the  project. 

GREENSBl'RG,  KY. — The  Town  Trustees  have  decided  to  adverti'-e 
for  bids  for  a  franchise  to  construct  and  operate  an  electric-light  plant 
in  Greensburg. 

MOR(  i.VNTOWN,  KY. — Plans  are  being  considereil  by  the  Etierman 
Water  Works  for  the  corstruction  of  an  electric-light  plant  in  connec¬ 
tion  with  its  ryslem. 

P.\  1  )l’C.\l  1,  KY.  The  City  Council  and  the  Board  of  Trade  are  con¬ 
sidering  the  question  of  installing  an  orramental  street  lighting  system 
lure. 


ST.  ELMO,  LA. — The  installation  of  an  electric-light  plant  is  con¬ 
templated  by  the  I’.ayou  Cane  I-and  Co.  1.  P.  Brady,  Machea  Building, 
New  Orleans,  is  president.  St.  Elmo  has  not  a  post  office. 

ANNAPOLIS,  MD. — .\  complete  electric-lighting  and  heating  plant 
will  be  installed  at  St.  John’s  College.  Thomas  Fell  is  president. 

BALTIMORE,  MD. — The  -American  Can  Co.  is  planning  to  build  a 
factory  on  Luzerne  -Avenue  between  Hudson  and  Boston  Streets.  The 
plant  will  be  equipped  for  electrical  operation. 

B.ALTIMORE,  MD. — Plans  are  being  prepared  by  C.  L.  Reeder, 
Equitab'e  Building,  Baltimore,  for  the  construction  of  a  new  power  house 
in  connection  with  the  Johns  Hopkins  Univeisity.  Ira  Remsen  is  president. 

CAMBRIDGE,  MD. — The  New  A’ork  syndicate,  represented  by  Galban 
&  Co.,  New  York,  which  recently  purchased  the  properties  of  the  Cam¬ 
bridge  Gas  &  El.  Co.,  contemplates  an  issue  of  $100,000  in  bonds  and 
$100,000  in  capital  stock.  Various  improvements  are  contemplated,  in¬ 
cluding  extension  to  the  electric-lighting  system. 

E'ORT  HOW'.ARD,  MD. — Sealed  bids  will  be  received  by  Lieut.  T.  .A. 
Ferry,  constructing  quartermaster,  until  June  17,  for  sinking  a  10-in. 
tubular  deep  well,  for  addition  to  power  house  and  for  furnishing  and 
installing  two  boilers  and  accessories  in  power  plant  at  this  post. 

PERRA’ATLLE,  MD. — The  Philadelphia,  Baltimore  &  Washington  R.R. 
Co.  is  planning  to  erect  a  power  plant  for  automatic  signal  service.  The 
work  will  be  done  by  the  company.  J.  C.  -Auten,  Wilmington,  Del.,  is 
division  engineer. 

RISING  SUN,  MD. — The  Town  Commissioners  have  awarded  the 
contract  for  installing  a  water  and  light  plant  to  H.  T.  Dowling. 

SECURITY,  MD. — The  Frederick  &  Hagerstown  Pwr.  Co.,  which  is 
building  a  large  power  plant  in  Security,  is  contemplating  extending  its 
transmission  lines  to  Pen-Mar  and  along  the  Blue  Ridge  Mountain  from 
Edgemont  to  Highfield  to  supply  electricity  for  lighting  the  hotels,  pri¬ 
vate  residences,  etc.,  in  that  territory. 

FRANKLIN,  MASS. — The  Union  El.  Lt.  Co.  has  petitioned  the  Gas 
and  Electric  Light  Commission  for  permission  to  issue  additional  capital 
stock  to  the  amount  of  $73,800  to  meet  the  cost  of  improvements  to  its 
system. 

GREAT  B.ARRINGTON,  M-ASS. — The  Great  Barrington  El.  Lt.  Co.  is 
planning  to  extend  its  transmission  lines  to  North  Egremont  and  Baldwin 
Hill.  The  company  offers  to  extend  the  line  to  Sheffield  if  sufficient  busi¬ 
ness  is  guaranteed  to  warrant  the  expenditure. 

.STOCKBRIDGE,  MASS. — Preparations  are  being  made  by  the  Stock- 
bridge  Ltg.  Co.  to  extend  its  lines  to  Lee  and  Lenox.  When  completed  a 
24-hour  service  will  be  established  in  these  towns. 

WEBSTER,  MASS. — If  satisfactory  arrangements  can  be  made  with 
the  Webster  &  Southbridge  Gas  &  El.  Co.,  the  present  street-lighting 
system  will  be  discarded  and  tungsten  lamps  installed. 

S.AGIN-AW,  MICH. — Improvements  to  the  street-lighting  system  are 
under  consideration  by  the  Mayor  and  City  Council. 

H.ARMONY,  MINN. — The  local  mill  company  has  submitted  a  propo¬ 
sition  to  the  Village  Council  asking  for  a  franchise  to  install  and  operate 
an  electric-light  system  here. 

J-ACKSON,  MINN. — Bids  will  be  received  by  the  village  clerk  until 
June  11  for  furnishing  and  installing  one  80-hp  engine  direct-connected 
to  a  75-kw,  2300-volt,  three-phase,  60-cycle  generator  with  belted  exciter 
and  switchboard  and  feed  panels.  Plans  and  specifications  may  be  seen 
at  the  office  of  the  village  clerk,  Jackson,  and  at  the  office  of  Earle  D. 
Jackson,  consulting  engineer,  St.  Paul,  Minn. 

MINNE.APOLIS,  MINN. — -Arrangements  have  been  made  by  the  Con¬ 
sumers’  Pwr.  Co.  of  Minnesota  to  acquire  the  controlling  interest  in  the 
Minneapolis  General  El.  Co.  It  is  proposed  to  connect  the  steam  and 
hydroelectric  stations  of  the  Minneapolis  General  El.  Co.  with  the  steam 
and  water-power  stations  of  the  Consumers’  Pwr.  Co.,  which  will  enable 
the  company  to  supply  a  present  available  market  and  will  also  result  in 
closing  down  of  the  steam-power  plants  for  large  portions  of  each  year. 

OCE.AN  SPRINGS,  MISS. — The  City  Council  has  granted  an  electric- 
light  franchise  to  H.  F.  Russell  and  L.  -A.  Lundy.  Electrical  service  is 
now  furnished  by  the  Gulfport  &  Mississippi  Coast  Trac.  Co. 

BOLIV'-AR,  MO. — The  contract  for  extensions  to  the  municipal  electric- 
light  plant  and  water-works  system  has  been  awarded  to  the  Commercial 
Constr.  Co.,  Kansas  City,  Mo.  Rollins  &  Westover,  Kansas  City,  Mo.,  are 
consulting  engineers. 

EDIN.A,  MO. — M.  C.  Hunter,  of  Holton,  Kan.,  is  reported  to  have 
purchased  the  local  electric-light  and  ice  plant. 

JOPLIN,  MO. — The  Cedric  Mining  Co.  is  planning  to  install  an 
electric  plant  to  operate  its  concentrating  mill  located  on  the  Matlese 
lease  of  the  Falls  City,  Lead  &  Zinc  Co.’s  tract,  west  of  Joplin.  William 
Von  Borries,  Jop'in,  is  interested. 

SEDALI.A,  MO. — The  property  of  the  Sedalia  Ry.  &  Lt.  Co.  will  he 
sold  at  receiver’s  sale  on  June  7.  The  company  will  he  reorganized  and 
operated  by  Henry  I-.  Doherty  &  Co.,  New  A’ork. 

POLSON,  MONT. — The  Flathead  Pwr.  &  Trac.  Co.  is  planning  to 
extend  its  system  from  Kalispel  to  Calgary,  via  (iateway  at  the  inter¬ 
national  houn<lary,  thence  up  the  Elk  River  to  the  Kananaskis  River  and 
from  there  down  the  v  illey  of  the  Kananaskis  River  to  Calgary. 

RON.AN,  MONT. — The  Nrrtliern  Idaho  &  Montana  Pwr.  Co.,  Kalis|)ell, 
is  contemplating  an  extension  of  its  high-tens-on  transmission  line  from 
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Dig  Fork  to  Poison,  and  thence  to  Konan,  a  distance  of  12  miles,  to  sup¬ 
ply  electricity  for  lamps  and  motors  in  that  district. 

LEAD,  NEB. — The  Nebraska  Tel.  Co.  will  make  extensive  improve¬ 
ments  and  extensions  to  its  system  in  the  Black  Hills  district,  to  cost 
about  $50,000. 

TONOPAH,  NEV. — The  Monarch-Pittsburgh  Extension  Mining  Co.  is 
planning  to  install  a  50-hp  electric  hoist  and  a  compressor  plant. 

-XLLENHURST,  N.  J. — Work  has  begun  on  the  construction  of  the 
addition  to  the  power  station  of  the  Atlantic  Coast  El.  Lt.  Co.  The 
addition  will  provide  space  for  a  1000-kw  generator. 

ATLANTIC  .CITY,  N.  J.— The  Board  of  Public  Utility  Commis¬ 
sioners  has  .approved  of  the  application  of  the  Atlantic  City  El.  Co.  for 
permission  to  issue  $370,000,  the  proceeds  to  be  used  for  extensions 
and  improvements  to  its  system. 

NEWARK,  N.  J. — Bids  will  be  received  by  the  committee  on  buildings 
of  the  Common  Council  of  the  city  of  Newark  until  June  21  for  the  con¬ 
struction  of  the  new  almshouse,  to  be  located  at  Ivy  Hill,  South  Orange 
Township,  according  to  plans  and  specifications  prepared  by  J.  O’Rourke 
&  Sons,  architects,  and  George  W.  Knight,  engineer.  Proposals  will  be 
received  for  the  entire  work  and  separate  proposals  will  be  received  for 
the  following  work:  (1)  iriason  work;  (2)  reinforced  concrete;  (3)  stone¬ 
work;  (4)  steel  work;  (5)  carpenter  work;  (6)  painting;  (7)  plumbing 
work;  (8)  roofing;  (9)  sheet-metal  work;  (10)  heating,  ventilating,  power, 
etc.;  (11)  special  apparatus  for  heating  system;  (12)  electric  work.  Plans 
and  specifications  may  be  examined  at  the  office  of  the  architect,  Essex 
Building,  Clinton  Street,  Newark.  Frederick  S.  Fischer  is  chairman  of 
the  committee. 

NEWTON,  N.  J. — F.  O.  Runyon,  of  Runyon  &  Carey,  electrical  en¬ 
gineers,  Newark,  engaged  by  the  town  to  make  investigations  in  regard 
to  the  installation  of  a  municipal  electric  plant,  has  recommended  the 
city  to  install  its  own  plant.  Plans  have  been  submitted  for  the  pro¬ 
posed  plant  providing  for  63  arc  lamps  and  108  incandescent  lamps. 

.XDAMS,  N.  Y. — Arrangements  are  being  made  by  the  Adams  El.  Lt. 
Co.  for  the  erection  of  a  transmission  line  to  connect  with  the  lines 
of  the  Watertown  Lt.  &  Pwr.  Co.  As  soon  as  the  line  is  completed 
a  24-hour  service  will  be  established. 

BUFFALO,  N.  Y. — The  Fedders  Mfg.  Co.  is  planning  to  build  an 
addition  to  its  power  plant  on  Tonawanda  Street  and  West  Avenue. 

BUFF.XLO,  N.  Y. — Plans  have  been  prepared  by  the  Buffalo  General 
Kl.  Co.  for  the  construction  of  a  new  power  house  to  be  erected  at  117 
Swan  Street,  to  cost  approximately  $25,000. 

BUFFALO,  N.  Y. — Plans  are  being  considered  by  the  municipalities 
of  the  Niagara  frontier  for  building  a  trunk  sewer  between  Buffalo  and 
Lewiston  to  take  care  of  the  sewage  of  the  Niagara  frontier  cities  and 
prevent  the  pollution  of  the  Niagara  River  and  Lake  Ontario,  and  also 
to  utilize  the  flow  of  the  underground  tunnel  to  generate  electricity.  It 
is  estimated  that  from  250,000  hp  to  500,000  hp  could  be  developed.  A 
joint  commission  consisting  of  representatives  of  all  the  cities  is  to  be 
formed  to  prepare  plans  to  be  placed  before  the  New  York  State  Con¬ 
servation  <  omraission. 

CALDWELL,  N.  Y. — .Xpplication  has  been  made  to  the  Public  Service 
Commission,  Second  District,  by  Charles  S.  Wood  for  authority  to  exer¬ 
cise  a  franchise  granted  by  the  town  of  Caldwell  for  the  construction  of 
a  distributing  system  to  supply  electricity  in  this  town.  It  is  proposed 
to  purchase  energy  from  the  Adirondack  El.  Pwr.  Co.,  which  now  supplies 
electricity  in  the  village  of  Lake  George.  The  purpose  of  the  proposed 
system  is  to  supply  a  number  of  residences  along  Lake  George  with  elec¬ 
tricity  for  lamps  and  motors.  Caldwell  has  not  a  post  office. 

CATSKII.L,  N.  Y. — The  Public  Service  Commission  has  granted  the 
Catskill  Trac.  Co.  permission  to  extend  its  railway  from  Leeds  to  Cairo, 
a  distance  of  about  6  miles.  Herman  C.  Cowen  is  president. 

CLAYVILLE,  N.  Y. — At  an  election  held  May  16  the  citizens  voted 
to  establish  a  lighting  district.  The  contract  for  street  lighting  was 
awarded  to  the  Utica  Gas  &  El.  Co.,  Utica,  for  a  period  of  five  years, 
to  cost  $900  per  year. 

COHOCTON,  N.  Y. — The  Public  Service  Commission  has  granted  the 
Wayne  Pwr.  Co.,  Sodus,  permission  to  furnish  electricity  in  this  village 
for  lamps,  heat  and  motors.  Contract  for  construction  of  plant  and 
installation  of  equipment  has  been  awarded  to  H.  H.  Simmons,  Webster. 

CORNING,  N.  Y. — The  Corning  &  Painted  Post  Street  Ry.  Cc^  is 
contemplating  an  extension’'  of  its  system  to  North  Corning. 

LINDENHURST,  N.  Y. — Steps  have  been  taken  by  the  Lindenhurst 
Board  of  Trade  toward  the  establishment  of  a  lighting  district. 

LONG  ISL.XND  CITY,  N.  Y. — Bids  will  be  received  by  Maurice  E. 
Connolly,  president  of  the  borough  of  Queens,  Borough  Hall,  Long 
Island  City,  until  June  5,  for  furnishing  and  installing  electric  equip¬ 
ment  for  town  hall.  Flushing.  Plans  and  specifications  may  be  seen  and 
blank  form  of  contract  and  specifications  may  be  obtained  at  the  office 
of  the  president. 

NEW  YORK,  N.  Y. — Sealed  bids  will  be  received  by  Joseph  Johnson, 
fire  commissioner,  headquarters  of  Fire  Department,  157  East  Sixty- 
seventh  Street,  New  York,  until  June  10  for  furnishing  supplies  for  the 
Fire  .Marm  Telegraph  Bureau.  Blank  forms  and  further  information  may 
be  obtained  at  the  above  office. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  super¬ 
intendent  of  school  buildings.  Department  of  Education,  corner  Park  Ave¬ 
nue  and  Fifty-ninth  Street,  New  York,  until  June  10  for  additions  to  the 


electric  equipment  in  public  schools  14,  30,  45,  77,  141  and  151,  borough 
of  Manhattan;  also  for  installing  electric  equipment  in  the  additions  to 
and  alterations  in  Public  School  78.  Separate  proposals  must  be  submitted 
for  each  school.  Blank  forms,  plans  and  specifications  may  be  obtained 
at  the  office  of  the  superintendent. 

NORTH  COHOCTON,  N.  Y. — The  Public  Service  Commission,  Second 
District,  has  granted  the  Wayne  Pwr.  Co.  permission  to  exercise  franchises 
for  furnishing  electricity  for  lamps,  heat  and  motors  in  the  towns  of 
Cohocton  and  Avoca  and  the  villages  of  North  Cohocton  and  .\tlanta. 

NYACK,  N.  Y. — The  Tenny  Syndicate,  of  which  Samuel  A.  York, 
Herbert  C.  Warren  and  Edward  M.  Bradley,  of  New  Haven,  are  directors, 
has  purchased  the  property  of  the  Rockland  Lt.  &  Pwr.  Co.-  and  the 
Rockland  El.  Co  of  Rockland  County,  New  York,  and  the  Rockland  El. 
Co.  of  Bergen  County,  New  Jersey.  The  three  companies  will  be 
merged  into  one  company  and  considerable  development  work  will  be 
done. 

OLE.XN,  N.  Y. — The  contract  for  the  construction  of  the  new  power 
house  for  the  Clean  El.  Lt.  &  Pwr.  Co.  has  been  awarded  to  Dean  & 
Havens,  of  Clean.  The  plant  when  completed  will  cost  about  $250,000. 

SCHENECTADY,  N.  Y. — The  Schenectady  Ry.  Co.  has  petitioned  the 
Public  Service  Commission  for  approval  of  franchises  recently  granted 
the  company  for  extensions  in  Schenectady  which  will  involve  an  ex¬ 
penditure  of  about  $81,000. 

UTIC.A,  N.  Y. — Right-of-way  has  been  secured  by  the  Sauquoit  Valley 
Ry.  Co.  for  its  electric  railway  between  New  Hartford  and  Clayville,  via 
Washington  Mills,  Chadwicks  and  Sauquoit.  .-Mbert  P.  Seaton,  New 
Hartford,  is  interested. 

CLYDE,  N.  C. — The  Canton  El.  &  Tel.  Co.  has  been  granted  a  fran¬ 
chise  to  construct  and  operate  an  electric-light  system  here. 

S.XLISHURY,  N.  C. — The  Southern  Pwr.  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  do  business  in  Salisbury. 

NEW  ROCKFORD,  N.  D. — Sealed  proposals  will  be  received  at  the 
office  of  the  county  auditor  until  June  10  for  the  construction  of  an 
electric-light  plant.  The  cost  of  the  plant  is  estimated  at  $15,000. 

UNDERWOOD,  N.  D. — Bonds  to  the  amount  of  $8000  have  been 
voted  for  the  installation  of  an  electric-light  plant  in  Underwood. 

BELLEVUE,  OHIO. — The  City  Council  is  making  investigations  as 
to  the  advisability  of  installing  a  municipal  electric-light  plant. 

FOSTORIA,  OHIO. — .Application  has  been  made  to  the  City  Council 
by  E.  O.  Cross  for  a  50-year  electric-light  franchise  in  Fostoria. 

M.ASSILLON,  OHIO. — The  Massillon  El.  &  Gas  Co.  is  contemplating 
the  installation  of  ornamental  lamp  standards  for  electric  or  gas  lamps, 
to  cost  about  $14,000,  bids  for  which  will  soon  be  called  for. 

SALTILLO,  OHIO. — The  power  plant  of  the  Saltillo  Coal  Co.  was 
recently  destroyed  by  fire,  causing  a  loss  of  about  $10,000. 

SPRINGFIELD,  OHIO. — The  Springfield  Lt.,  Ht.  8c  Pwr.  Co.  has 
been  instructed  by  Service  Director  Edward  Schaefer  to  erect  55  addi¬ 
tional  arc  lamps  at  different  street  intersections. 

WEST  MILTON,  OHIO. — The  County  Commissioners  have  granted 
L.  A.  Pearson,  owner  of  the  local  electric-light  plant,  a  20-year  franchise 
to  erect  transmission  lines  along  the  county  roads  for  the  purpose  of 
supplying  electricity  to  the  villages  of  Georgetown  and  Laura. 

McLOUD,  OKL.A. — A  contract  has  been  placed  by  Samuel  Elzo  with 
the  International  Harvester  Co.  for  the  installation  of  an  electric-light 
plant  here. 

TULSA,  OKLA. — The  Sands  Springes  Lt.,  Pwr.  &  Ht.  Co.  will  soon 
apply  to  the  city  commissioners  for  a  franchise  to  supply  electricity  to 
Tulsa.  Charles  Page  is  interested  in  the  company. 

TULSA,  OKLA. — The  city  commissioners  have  awarded  the  contract 
for  furnishing  power  to  operate  the  centrifugal  pumps  that  will  be  used 
in  the  wells  now  being  drilled  near  the  main  pumpipg  station  to  the  Tulsa 
Corporation. 

EUGENE,  ORE. — The  Portland,  Eugene  &  Eastern  Ry.  Co.  is  reported 
to  have  secured  all  the  right-of-way  between  Eugene  and  Monroe  for  its 
proposed  railway.  It  is  understood  that  work  will  soon  begin  on  con¬ 
struction  of  the  road.  A.  L.  Watson  is  local  superintendent. 

HOOD  RIVER,  ORE. — The  Hydro-Electric  Lt.  Co.,  it  is  reported, 
will  soon  begin  work  on  the  extension  of  its  transmission  line  from 
Hood  River  to  The  Dalles,  a  distance  of  about  24  miles. 

BRISTOL,  P.A. — The  capital  stock  of  the  Morrisville,  El.  Lt.  &  Pwr. 
Co.  has  been  increased  from  $5,000  to  $150,000. 

BRISTOL,  PA. — The  Newtown  &  Wakefield  El.  Lt.  &  Pwr.  Co.  has 
increased  its  capital  stock  from  $5,000  to  $100,000. 

CHESTER,  PA. — Extensive  improvements  are  being  made  to  the 
plant  of  the  Beacon  Lt.  Co.  which  will  double  the  output  of  the  plant. 
The  new  equipment  consists  of  a  new  5000-kw  Curtiss  turbine  and  four 
1000-hp  water  Edge  Moor  boilers.  The  company  is  also  planning  to 
erect  an  overhead  coal  conveyer  from  the  new  dock  to  the  Second  Street 
plant.  A.  R.  Granger  is  vice-president  and  general  manager. 

HARRISBURG,  P.-X. — The  Board  of  Park  Commissioners  has  awarded 
the  Harrisburg  Lt.,  Ht.  &  Pwr.  Co.  a  contract  for  furnishing  and 
installing  109  lamps  for  Reservoir  Park  and  River  Park,  all  wires  to 
be  placed  in  underground  conduits. 

HAUTO,  PA. — The  General  El.  Co.  will  furnish  the  machinery  for 
the  large  central  power  plant  of  the  Lehigh  Navigation  El.  Co.  in  Hauto. 
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The  equipment  will  include  Curtis  turbine  generators  with  a  rating  of 
about  30,000  hp.  The  power  house  will  provide  for  an  ultimate  installa¬ 
tion  of  40,000  hp.  The  company  will  furnish  electricity  to  the  slate 
and  cement  industries  of  Lehigh  and  Northampton  Counties  and  to 
other  manufacturing  plants  in  this  territory. 

HUGHESTOWN,  P.-\. — The  Borough  Council  has  granted  the  Hughes- 
town  El.  Lt.  Co.  a  franchise  to  install  an  electric-light  plant  in  Hughes- 
town. 

L.-\NCASTER,  PA. — The  merger  of  the  Paradise  Township,  Christiana, 
Atglen,  Western  Chester,  Salisbury  Township,  Sadsbury  Township  and 
Leacock  Township  electric  companies  into  the  Christiana  Suburban  El. 
Co.  has  been  approved  by  the  Governor.  The  company  is  capitalized  at 
t35,000.  W.  W.  Griest,  Lancaster,  is  president. 

PIIILADELPHL‘\,  PA. — Right-of-way  and  franchises  have  been  se¬ 
cured  by  the  Philadelphia  &  West  Chester  Trac.  Co.  for  the  extension 
of  its  railway  from  Drexel  Hill  to  Media,  a  distance  of  6  miles. 

PITTSBURGH,  P.\. — The  Duquesne  Lt.  Co.  has  purchased  from 
John  S.,  Henry  C.  and  Howard  Phipps,  the  Phipps  power  plant  equip¬ 
ment  installed  in  the  ten-story  building  in  Duquesne  Way,  near  Sixth 
Street.  The  contract  involves  not  only  the  machinery,  but  the  contracts 
held  by  the  Phipps  interests  for  supplying  electricity  for  lamps  and 
motors  to  theaters,  stores  and  large  buildings  in  that  section  of  the  city. 

SHARON,  PA. — The  Republic  Construction  Co.,  a  subsidiary  of  the 
Republic  Ry.  &  Lt.  Co.,  controlling  the  lighting  and  electric  plant  and 
street  railways  in  this  section,  has  been  authorized  to  increase  its  capital 
stock  from  $1,000  to  $2,000,000.  The  company  contemplates  important 
improvements  to  its  properties. 

WERNERSVILLE,  P.\. — The  Galen  Mountain  Co.  has  awarded  the 
contract  for  construction  of  a  large  power  plant  to  I-.  E.  Ruth. 

WEST  CHESTER,  PA. — Claiming  that  the  7-mile  loop  connecting  the 
power  house  at  Tweed’s  Mill,  near  Newark,  Del.,  with  the  villages  of 
New  London  and  Kemblesville,  Chester  County  , which  has  been  sup¬ 
plying  electricity  for  five  years,  has  been  operated  at  a  loss,  the  com¬ 
pany  has  decided  to  discontinue  the  service  and  dismantle  the  line. 

WILLI.\MSPC)RT,  l’.\. — The  Williamsport  Passenger  Ry.  Co.  is 
planning  to  extend  its  railway  to  Duboistown  in  the  near  future. 

WESTERLY,  R.  I. — The  Westerly  &  Connecticut  Ry.  Co.  contem¬ 
plates  the  construction  of  a  new  substation  at  Pleasant  View  Beach, 
Westerly.  R.  W.  Perkins,  Norwich,  is  general  manager. 

FLORENCE,  S.  C. — The  City  Council  has  granted  the  Florence,  El.  & 
LUil.  Co.  a  new  franchise.  The  company  is  planning  to  enlarge  its  powe- 
plant. 

LOCKH.XRT,  S.  C. — The  Lockhart  Mills  contemplate  a  water-po«er 
development  on  the  upper  shoals  of  Broad  River.  It  is  propos^-d  to  build 
a  16-ft.  dam.  I.  W.  Jones,  Milton,  N.  H.,  is  engineer  in  charge. 

SP.XRTANBURG,  S.  C. — It  is  reported  that  the  properties  of  the  El. 
Pwr.  &  Mfg.  Co.,  which  include  the  electric-light  and  gas  plants  and  dis¬ 
tributing  systems  of  Spartanburg,  the  local  street  railway  and  the  Gaston 
Shoals  hydroelectric  development,  where  electricity  is  generated  for  trans¬ 
mission  to  Gaffney  and  other  South  Carolina  cities,  have  been  purchased 
by  A.  B.  Leach  &  Co.,  New  York,  for  $2,000,000.  Plans  are  said  to  be 
under  consideration  for  reorganizing  the  Spartanburg  company  and  ar¬ 
ranging  a  new  capitalization  that  will  include  $1,250,000  in  bonds  for 
general  improvements. 

SIOUX  FALLS,  S.  D. — Steps  have  been  taken  by  the  Sioux  Falls 
Lt.  &  Pwr.  Co.  for  the  construction  of  a  steam-power  plant,  to  cost 
about  $200,000. 

CHATT.VNOOGA.  TENN. — The  city  commissioners  have  engaged  G.  M. 
Gest,  New  York,  N.  Y.,  to  prepare  estimates  of  the  cost  of  establishing 
a  conduit  system  for  placing  wires  underground  in  the  business  section  of 
the  city. 

KNOXVILLE,  TENN. — The  Tennessee  Pwr.  Co.  is  now  clearing 
ground  for  the  construction  of  a  20.000-hp  hydroelectric  power  plant 
about  15  miles  above  Parksville,  and  about  78  miles  from  Knoxville,  on 
the  Ocoee  River.  complete  survey  of  the  Cumberland  Falls  above 
Williamsburg,  Ky.,  has  been  made,  where  the  company  will  probably 
erect  another  plant. 

LEXINGTON,  TENN. — The  City  Council  has  awarded  the  contract 
for  construction  of  an  electric-light  plant  and  water-works  system  to  Z. 
W'ard,  Little  Rock,  Ark.,  for  $50,000.  The  electric  plant  will  have  an 
output  of  125  kw.  R.  C.  Huston,  Exchange  Building,  Memphis,  Tenn., 
is  engineer. 

AUSTIN,  TEX. — The  City  Pwr.  Co.,  Hartford,  Conn.,  which  obtained 
the  franchise  to  reconstruct  the  large  dam  across  the  Colorado  River, 
install  a  hydroelectric  plant  and  to  maintain  and  operate  the  same  for 
a  period  of  30  years,  has  awarded  the  contract  for  construction  work 
to  the  William  P.  Carmichael  Co.,  of  St.  Louis.  The  cost  of  the 
entire  plant  is  to  be  $1,500,000,  to  be  paid  in  50  semi-annual  instalments. 

KERRVTLLE,  TEX. — The  local  electric-light  plant  and  ice  factory, 
owned  by  G.  A.  Maurer,  has  been  purchased  by  T.  Holdsworth. 

ROCKW.ALL,  TEX. — The  Rockwall  Tel.  Co.  is  planning  to  install  a 
telephone  system,  at  a  cost  of  $15,000. 

M.\NCHESTER,  \’A. — The  Manchester  Lt.,  Ht.  &  Pwr.  Co.  has  sub¬ 
mitted  a  proposition  to  the  City  Council  offering  to  sell  its  plant  to 
the  city  for  $25,000.  The  city,  it  is  said,  considers  the  price  excessive. 


EPHR.-XTA,  WASH. — Martin  Kramer  has  petitioned  the  City  Council 
for  a  franchise  to  install  and  operate  an  electric  light  and  power  plant. 

WENATCHEE,  WASH. — The  Wenatchee  Valley  Gas  &  El.  Co.  has 
placed  orders  for  material  for  a  transmission  line  to  be  erected  on  the 
east  side  of  the  Columbia  River  to  furnish  electrical  service  to  consumers 
in  that  district. 

EAU  CLAIRE,  WIS. — Arrangements  are  being  made  by  the  Chippewa 
Valley  El.  Lt.  &  Pwr.  Co.  for  the  installation  of  a  new  lighting  system 
and  additional  power  to  be  furnished  at  the  Rutledge  Home  for  the  ,\ged. 
Three  extra  wires  will  be  required  to  furnish  the  additional  current 
necessary  for  operating  elevators,  lighting  and  other  purposes  in  the  new 
building. 

MADISON,  WIS. — The  Chicago  &  Wisconsin  Valley  R.  R.  Co.  will 
begin  work  on  construction  of  the  proposed  railway  around  Lake  Monora 
about  June  1. 

MILWAUKEE,  WIS. — The  Board  of  County  Supervisors  has  decided 
to  adopt  recommendations  for  63  bronze  lamp  standards  for  the  new 
Grand  Avenue  Viaduct,  to  cost  $20,000.  The  standards  will  be  furnished 
by  the  Wisconsin  Iron  &  Wire  Works. 

COWLEY,  WYO.— Application  has  been  made  to  the  Town  Council  by 
A.  W.  Ditto,  Gillette,  for  a  franchise  to  install  and  operate  an  electric- 
light  plant  here. 

MEDICINE  H.AT,  AI.T.A.,  C.\N. — proposition  has  been  submitted 
to  the  city  by  John  McNecly,  of  the  Medicine  Hat  Milling  Co.,  offering 
to  purchase  200  hp  of  electrical  energy  from  the  city  electric  plant,  for 
which  he  is  willing  to  pay  $20  per  hp,  or  as  an  alternative  he  will  build 
a  500-hp  generating  plant  and  sell  the  city  300  hp  at  $18  per  hp.  .At  pres¬ 
ent  the  municipal  plant  can  supply  only  a  limited  amount. 

GRAND  FORKS,  B.  C.,  C.\N. — Plans  have  been  approved  by  the 
directors  of  the  Granby  Consol.  Mining  Co.  for  the  construction  of  a 
2000-ton  smelter  at  Hidden  Creek.  The  company  has  appropriated 
$500,000  for  the  work  planned  for  the  rest  of  the  year,  which  includes 
further  mine  development,  a  railroad  connecting  the  docks,  power  plant, 
smelter  and  mine  and  dock  construction. 

NEW  WESTMINSTER;  B.  C..  CAN.— The  Western  Canada  Pwr.  Co. 
will  begin  the  survey  of  its  proposed  electric  line  from  Vancouver  to 
the  Mission  tram  lime. 

VICTORIA.  B.  C.,  C.AN.— The  British  Columbia  El.  Ry.  Co.  has  de¬ 
cided  to  install  another  unit  at  its  Jordan  River  plant,  work  on  which 
will  begin  immediately.  The  proposed  addition  will  cost  about  $500,000 
and  will  double  the  output  of  the  plant.  A.  T.  Goward  is  local  manager. 

BE.AVERTON,  ONT.,  C.AN. — The  Municipal  Council  has  petitioned 
the  Hydro-Electric  Commission  to  supply  this  municipality  with  hydro¬ 
electric  power. 

BERLIN,  ONT.,  C.AN. — The  Berlin  Light  Commissioners  are  asking 
the  Town  Council  to  submit  a  by-law  to  the  ratepayers  to  appropriate 
$17,000  for  the  purchase  of  two  cars  and  to  build  a  new  carhousc. 

C.ALEDONI.A,  ONT.,  CAN. — The  Village  Council  has  passed  a  by.-law 
providing  for  funds  for  installing  a  distributing  system  for  electricity 
to  be  secured  from  the  Hydro-Electric  Power  Commission,  which  will  be 
submitted  to  the  vote  of  the  ratepayers. 

LETHBRIDGE,  ONT.,  CAN. — The  ratepayers  have  voted  in  favor  of 
by-laws  ap]>ropriating  $303,000  for  public  improvements,  of  which  $40,000 
is  for  extensions  to  the  municipal  electric-light  plant  and  $10,000  for  street 
railway  extensions. 

OR.ANGEVILLE,  ONT.,  C.AN. — The  property  of  the  Dufferin  Lt.  & 
Pwr.  Co.  was  purchased  at  public  sale  by  J.  M.  Kilbourn,  Owen  Sound, 
for  $46,000.  The  plant  supplies  electricity  in  Orangeville,  Shelburne 
and  Hornings  Mills. 

PORCUPINE,  ONT.,  CAN. — Negotiations  are  under  way  to  con¬ 
solidate  the  Porcupine  Pwr.  Co.,  with  a  generating  station  at  Sandy  Falls 
and  the  Waiwaiten  Falls  Pwr.  Co.,  recently  taken  over  by  the  Me- 
Gibbon  syndicate. 

ST.  THOM.AS,  ONT.,  CAN. — .Arrangememts  have  been  made  whereby 
the  London  &  Lake  Erie  Ry.  &  Trans.  Co.  will  probably  extend  its  elec¬ 
tric  railway  from  St.  Thomas  to  .Aylmer. 

MONTRE.XL,  QUE.,  C.AN. — It  is  reported  thaf  the  Canadian  Northern 
R.  R.  Co.  is  considering  equipping  its  lines  in  Montreal  for  electrical 
operation  and  the  construction  of  an  electric  railway  from  here  to 
Ottawa. 

SASK.ATOON,  S.ASK.,  C.AN. — -A  report  has  lieen  submitted  to  the 
City  Council  by  H.  M.  E.  Evans,  head  of  the  Saskatchewan  Pwr.  Co., 
in  regard  to  the  development  of  the  water-power  on  the  South  Saskat¬ 
chewan  River,  in  which  it  is  estimated  that  14,000  hp  could  be  developed 
at  a  total  cost  of  $2,200,000,  which  includes  the  delivery  of  power  to 
the  city  limits.  The  steam  power  plant  now  in  operation,  together  with 
additional  generating  units  to  be  installed  this  year  will  have  a  total  out¬ 
put  of  4000  hp. 

TAMPICO,  T.AM.AULIP.AS,  MEN.— S.  Pearson  &  Son,  Ltd.,  507 
Fifth  Avenue,  New  A’ork,  N.  Y.,  who  recently  purchased  the  two  local 
electric-light  plants,  are  preparing  to  construct  and  operate  an  extensive 
electric  railway  system  in  Tampico  and  also  two  or  more  interurban  elec¬ 
tric  railways,  one  of  which  will  extend  to  La  Barra,  a  distance  of  6  miles. 
The  two  electric  plants  will  be  consolidated  into  one  central  lighting  and 
power  station.  Lord  Cowdray,  London,  Eng.,  is  president.  A.  E.  Wor- 
wick,  chief  engineer,  has  charge  of  the  construction  work. 
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New  Industrial  Companies 

TIIK  .\MKKICAN  ('..\S  SHUTOFF  V.\L\'E  COMP.WY,  of  Camden, 

.1.,  lias  been  incorporated  by  I’.  P.  .Menard,  G.  L.  ISurlingame  and  h. 
.NKKcrbacb,  Camden.  The  company  is  capitalized  at  $100,000  and  pro¬ 
poses  to  manufacture  gas,  steam  and  electric  valves,  fixtures,  etc. 

nil-:  KI.FCTKIC  KLKV.XTINt;  PL.M'FOK.M  K.XCK  COMP.X.W,  of 
Oklahoma  City,  Okla.,  has.  Ifcen  incorporated  with  a  capital  stock  of 
$12,000  for  the  purpose  of  manufacturing  electric  platform  trucks.  The 
officers  of  the  companiy  are:  F'.  L.  Meinnis,  president;  Thomas  S.  Ches- 
nutt,  vice-president  and  treasurer,  and  M.  11.  MeInnis,  secretary. 

'IMF  KI.ECTRIC  F'L.XSHEK  COMP.XNY,  of  New  York,  has  been 
chartered  with  a  capital  stock  of  $25,000  for  the  purpose  of  manufactur¬ 
ing  electric  flashers  for  advertising  purposes.  The  incorporators  are:  R. 
A.  Witthaus,  C.  Tatham  and  E.  Conway,  New  York,  N.  Y. 

'lllE  EUREK.X  ELECTRIC  COMP.XNY,  of  Cleveland,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  A.  S.  Dole,  H.  11.  Coyne, 
•Samuel  l.azarus,  William  Rothenberg  and  William  R.  .Miller.  The  com¬ 
pany  proposes  to  deal  in  electrical  machinery,  appliances  and  equipment 
of  all  kinds. 

THE  FREVERT  M.XCHINERY  COMPANY,  of  Port  Ewen,  N.  Y., 
has  been  incorporated  by  H.  Dalton,  J.  N.  Emley  and  C.  E.  Mundy,  New 
York,  N.  Y.  The  company  is  capitalized  at  $30,000  an<l  proposes  to  do 
a  general  mechanical  and  electrical  engineering  business,  etc. 

THE  11.  .M.  HIRSCHHERC.  COMPANY  of  Owe^o,  N.  Y.,  has  been  in¬ 
corporated  by  W.  Huck,  Jr.,  A.  W.  Dalton,  New  York,  and  J.  Gerradt,  the 
P.ronx,  New  York  The  company  is  capitalized  at  $25,000  and  proposes 
to  manufacture  and  deal  in  lighting  fixtures,  etc. 

THE  ILLINOIS  ELECTRIC  M ANUF.\CTURING  COMPANY,  of 
Chicago,  111.,  has  been  incorporated  with  a  capital  stock  of  $5,000  to 
manufacture  and  sell  electric  motors  and  electrical  apparatus.  The  in¬ 
corporators  are:  A.  F'.  Richmond,  James  R.  Sample  and  F-dgar  FL  Itenedict. 

THE  MALONEY  ELECTRIC  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  by  1.  J.  Weil,  FL  lllumenthal  and  J.  H.  Mueller,  of 
New  York.  The  company  is  capitalized  at  $700,000  and  proposes  to  man¬ 
ufacture  and  deal  in  electric  supplies,  etc. 

THE  PEARSON  RECIPROCITY  MOTOR  COMPANY,  of  New  York, 
has  been  incorporated  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufacturing  machinery.  The  incorporators  arc:  C.  P.  Pearson,  C.  L. 
Herrington,  llrooklyn,  and  J.  .X.  McCarren. 

THE  STORAGE  BATTERY  SAFETY  LAMP  COMP.XNY  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $550,000.  The  incorporators  are:  G.  W.  May,  A.  Smith  and 
M.  FL  Dorsey,  Wilmington. 

THE  TFLXAS  MODERN  ELECTRIC  SUPPLY  COMP.XNY,  of  Dallas, 
Tex.,  has  been  incorporated  with  capital  stock  of  $250,000  to  manufacture 
and  sell  electrical  supplies.  The  incorporators  are:  Walter  G.  Endicott, 
W.  I.  Davis  and  R.  H.  Busby. 

THE  I’NION  ELECTRIC  CAR  COMP.XNY,  of  Rochester,  N.  Y.,  has 
been  granted  a  charter  with  a  capital  stock  of  $30,000  to  deal  in  motor 
vehieb's.  The  directors  are:  .-Xrthur  McNall,  Henry  J.  Schneider  and 
Harry  F'.  Pramer,  all  of  Rochester. 

THE  UNITED  ELFXTRIC  SUPPLY  COMPANY,  of  New  York,  N.  Y., 
has  bten  incorporated  with  a  capital  stock  of  $100,000  by  .X.  P.  Anderson, 
O.  B.  F'razer  and  J.  G.  Clarke,  New  X’ork.  The  company  proposes  to 
n’.anufacture  electrical  and  mechanical  appliances. 


New  Incorporations 

CHICO,  C.\L. — The  Union  Mining  &  Pwr.  Co.  has  been  organized  by 
J.  F.  F'.ntler,  FL  D.  Marsellus,  Duncan  McRae,  William  Miller,  N.  C. 
Jessce  and  Thomas  Gilltert. 

WILMINGTON,  DFH.. — The  Wilmington,  New  Castle  &  Delaware  City 
Ry.  Co.  has  been  incorporated  with  a  capital  stock  of  $250,000  by  C. 
Saunders,  F^ast  Orange;  F'.  .X.  Murray,  Brooklyn;  F.  Clancy  and  J.  .\. 
X’ouga,  New  X’ork,  and  .X.  Finger,  Wilmington. 

P.XRSONS,  K.XN. — The  Kansas  Central  Trac.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $1,000,000  for  the  purpose  of  building  an 
electric  railway  from  Parsons  to  Coffeyville  and  a  branch  line  from  near 
Parsons  to  Columbus.  The  proposed  railway  will  be  about  70  miles  long 
and  authority  is  given  to  construct  additional  branches -to  serve  other  com¬ 
munities.  The  charter  also  gives  the  company  the  privilege  of  establish¬ 
ing  power  plants  to  supply  electricity  for  power  purposes.  The  incor¬ 
porators  are:  Philip  Strack,  Indiatmpolis;  O.  C.  Randall,  -Xltamont;  Barney 
McDaniel,  Mound  X’alley,  and  David  FL  Toer,  Gwynnville,  Ind. 

LDUISX’ILLF!.  KX’. — The  Mississippi  X’alley  Gas  &  El.  Co.  has  been 
incorporated  under  the  laws  of  the  State  of  Maine  by  interests  identified 
with  the  Standard  Gas  &  El.  Co.  for  the  purpose  of  acviuiring  securities 
and  developing  electric,  gas,  railway  and  water-power  properties.  The 
company  will  be  capitalized  at  $5,000,000  and  will  operate  the  gas,  electric 
light  and  power  and  steam-heating  systems  in  Louisville.  Flxtensive  im- 
provemtnts  will  l>e  made  to  the  properties.  H.  M  Bylleshy  &  Co.,  Chi¬ 
cago,  Ill.,  are  interested  in  the  company. 


NEW  ORLEANS,  LA.— The  Lynwood  Lt.,  Pwr.  &  Wtr.  Co.  lias  been 
incorporated  with  a  capital  stock  of  $5,000.  Guy  S.  Crockett  is  president 
and  Louis  F'.  Beauvais  secretary 

(jLENCOFi,  MINN. — The  Central  Minnesota  Lt.  &  Pwr.  Co.  has  been, 
incorporated  with  a  capital  stock  of  $100,000  by  B.  F.  .Xllen  and  H.  B. 
Rutledge. 

J.XCKSON,  MISS. — The  Jackson  Lt.  &  Trac.  Co.  has  been  incorporated 
V  ith  a  capital  stock  of  $1,600,000  by  Paul  Neuffer,  Harry  H.  Phillips 
and  Charles  J.  Horn.  The  company  proposes  to  operate  street  highways, 
electric  and  gas  systems. 

.M.XRLl.N,  TFLX. — The  Citizens’  Ice,  Lt.  &  Pwr.  Co.  has  b  en  organized 
with  a  capital  stock  of  $30,000  by  W.  H.  Wiggins,  O.  B.  Wiggins  and 
F.  L.  Solon. 

WHFlFiLING,  W.  X’.X. — The  Morgantown  &  Wheeling  Ry.  Co.  has  hccni 
incorporated  with  a  capital  stock  of  $1,000,000  to  build  a  railway  from 
Morgantown  to  Wheeling.  The  incorporators  are:  Julius  Monroe,  Fi.  M.. 
Lantz.  Kingwood;  John  M.  Gregg  and  D.  M.  XX’illis,  of  Morgantown. 


Trade  Publications 

FEED-W.XTER  FILTERS.— James  Beggs  &  Company,  36  Warren 
Street,  New  X’ork,  have  issued  a  booklet  dealing  with  the  removal  of 
organic  matter,  oil,  grease  and  other  floating  particles  from  boiler  water. 

THO.MSON  DIRECT-CURRENT  TEST  METER.— The  General  Elec¬ 
tric  Co:npany  in  a  recent  bul’etin  (No.  4942)  describes  its  direct-current 
test  meter.  Type  CB-4.  This  bulletin  supersedes  the  company’s  previous 
bulletin  devoted  to  this  subject. 

AUTOM.XTIC  PRESS  CONTROL.— .X  publication  that  should  prove 
of  special  interest  to  the  printing  fraternity  is  a  bulletin  of  the  Monitor 
Controlling  Company  of  Baltimore,  dealing  with  the  subject  of  automatic 
control  for  printing  presses  and  the  various  machines  used  in  the  allied 
trades. 

DIRECT-CURRENT  MOTORS.— The  General  Electric  Company  has 
recently  issued  Bulletin  No.  4915,  describing  its  type  CVC  direct-current 
motors  of  the  commutating-pole  type.  The  motors  described  in  this 
bulletin  embody  certain  improvements  over  those  described  in  earlier 
bulletins  on  the  subject. 

LABORATORY  RHEOSTATS.— James  G.  Biddle,  1211  Arch  Street, 
Philadelphia,  has  published  Catalog  No.  755,  which  contains  forty  pages 
devoted  to  a  comprehensive  series  of  laboratory  rheostats  which  have 
sliding  contacts,  by  means  of  which  the  resistance  may  be  widely  varied 
in  very  small  steps.  The  catalog  is  well  illustrated  and  handsomely 
printed. 

SM.XLL  POLX’PHASE  MOTORS. — The  General  Electric  Company  has 
recently  issued  Bulletin  No.  4933,  describing  its  small  polyphase  motors  of 
the  riveted-frame  construction.  The  motors  are  for  two  and  three-phase 
circuits  and  wound  for  2’5,  40  and  60  cycles.  They  range  in  capacity  from 
?4  hp  to  15  hp.  The  bulletin  describes  both  horizontal  and  vertical 
motors  and  contains  illustrations  of  various  applications  of  the  motor. 


Business  Notes 


L.XGOND.X  M.XNUF.XCTURING  COMPANX’,  maker  of  boiler  tube 
cleaners,  cut-off  valves,  water  strainers,  etc.,  has  planned  the  erection  of  a 
three-story  modern  office  building  at  Springfield,  Ohio. 

THE  ECONO.MY  FUSE  &  M.XNUF.XCTURING  COMP.XNY  has 
moved  its  general  office  and  works  from  Pittsburgh,  Pa.,  to  Chicago,  Ill., 
where  headquarters  have  been  established  at  the  corner  of  Kinzie  and 
Orlean  Streets. 

OTP's  FlLliX’.XTOR  COMP.XNX’. — On  or  about  June  1  the  New  X'ork 
office  of  the  executive  and  other  departments  of  the  Otis  Elevator  Com- 
|)any  will  be  moved  from  17  Battery  Place  to  Eleventh  .Xvenue  between 
Twenty-sixth  and  Twenty-seventh  Streets. 

W.  N.  M.X'rTHFIWS  &  BROTHER,  St.  Louis,  have  announced  that 
Mr.  Warren  M.  Heim  has  become  associated  with  them  as  sales  engineer 
in  charge  of  the  Flastern  office  at  227  Fulton  Street,  New  X'ork.  Mr.  Heim 
was  formerly  construction  engineer  for  FL  L.  Phillips  &  Company,  New 
X’ork. 

THE  SPLITDORF  ELECTRICAL  COMPANY  has  purchased  the  assets 
and  other  properties  of  C.  F.  Splitdorf,  Inc.,  and  will  continue  the  manu¬ 
facture  of  magneto-generators,  electric-lighting  outfits,  spark  plugs  and 
other  specialties.  The  president  of  the  companiy  is  Mr.  J.  F.  .Xlvord. 
Its  office  is  at  261  VV'alton  .Xvenue,  New  X'ork. 

THE  N.XTION.XL  INDIA  RUBBER  COMPANY  held  its  first  and 
very  successful  convention  of  its  wire  department  salesmen  at  Bristol, 
R.  I.,  on  .Xpril  30  and  May  1.  They  were  called  together  by  Mr.  .X.  P. 
Eckert,  general  sales  manager  of  the  company,  and  several  forms  of 
entertainment  were  blended  with  the  business  sessions.  On  April  30  the 
wire  men  were  entertained  at  the  residence  of  Mr.  Le  Baron  C.  Colt,  and 
the  next  day  Mr.  S.  P.  Colt,  president  of  the  company,  was  the  host  of 
the  gathering.  Mr.  P.  F.  Lyons,  of  Chicago,  was  in  charge  of  the 
Western  contingent  and  much  credit  for  the  success  of  the  convention  is 
due  to  Mr.  Fred  L.  Dunbar,  general  superintendent  of  the  company. 
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Directory  of  Electrical  Associ¬ 
ations,  Societies,  Etc. 

Alabama  Light  &  Traction  Association.  Secretary-Treasurer,  Geo. 

S.  Emery,  11  N.  Koyal  St.,  Mobile,  Ala. 

American  Electric  Railway  Accocntants’  Association.  Secretary, 
H.  E.  Weeks,  Davenport,  la. 

.American  Electric  Railway  Association.  Secretary,  H.  C.  Donecker, 
Engineering  Societies  Building,  29  West  39th  St.,  New  York.  Con¬ 
vention,  Chicago,  Ill.,  Oct.  7-11,  1912. 

-American  Electric  R.mlway  Engineering  .Association.  Secretary, 
Norman  Litchfield,  Interborough  Rapid  Transit  Comjiany,  New  York. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  I’niversity,  South  Bethlehem,  I’a. 

.American  Electro-Therapeutic  .Association.  Secretary,  Dr.  J.  Wil¬ 
lard  Travell,  27  East  11th  St.,  New  York.  Convention,  Richmond,  Va., 
Sept.  3-5,  1912. 

.American  Institute  of  Consulting  Engineers.  Secretary-Treasurer. 
Eugene  VA .  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month. 

.American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson.  Engineering  Societies  Building,  29  West  39th  St.,  New 
York.  Meeting,  second  Friday  of  each  month,  excepting  June,  July, 
August  and  September.  .Annual  meeting,  Boston,  Mass.,  June  25-28. 

American  Physic.al  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni¬ 
versity,  Ithaca,  N.  Y. 

.Arkansas  .Association  of  Public  L'tility  Operators.  Secretary,  \\'. 
J.  Thorp,  Little  Rock,  Ark. 

.Association  of  Edison  Illuminating  Companies.  Secretary,  II.  T. 
Edgar,  Seattle,  Wash. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,  Steubenville,  Ohio.  .Annual  convention,  Milwaukee, 
Wis.,  Sept.  16-21. 

Association  of  Railway  Electrical  Engineers.  Secretary,  J.  .Andreu- 
cetti,  Chicago  &  Northwestern  Railway,  Chicago. 

.Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  135  .Adams  St.,  Chicago. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday  at  .Albany  Hotel,  Denver,  Colo. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
F.  D.  Morris,  323  Hagerman  Building,  Colorado  Springs,  Colo. 

Electric  Club.  Chicago.  .Secretary,  W.  M.  Connelly,  1417  Monad- 
nock  Block,  Chicago.  Meets  every  Thursday  noon. 

Electrical  Contractors’  .Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  A’orkf 

Electrical  Contractors’  .Association  of  State  of  Missouri.  Secre¬ 
tary,  Ernest  S.  Cowie,  1413  Grand  Ave.,  Kansas  City,  Mo. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,  Marquette  Building,  Chicago. 

Electrical  Salesmen’s  .Association.  Secretary,  Francis  Raymond,  125 
Michigan  .Ave.,  Chicago.  Annual  meeting,  Chicago,  January  each  year. 

Electrical  Trades  .Association  of  Canada.  Secretary,  William  R. 
Stavely,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  .Association  of  the  Pacific  Coast.  Secretary, 
.Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,  San  Francisco,  second  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Credit  .Association).  Secretary,  Franz  Neilson,  80  VV’all  St.,  New  York. 
Board  of  Directors  meets  second  Thursday  of  each  month. 

Electric  Trades  .Association  of  Philadelphia.  Secretary,  J.  VV’. 
Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursday  of  each  month. 

Electric  V’ehicle  .Association  of  .America.  .Assistant  Secretary, 
Harvey  Robinson,  245  West  42d  St.,  New  York.  Meeting,  fourth  Tues¬ 
day  of  each  month. 

Empire  State  Gas  &  Electric  .Association.  Secretary,  Charles  H. 

B.  Chapin,  Engineering  Societies  Building,  29  VV’est  39th  St.,  New  York. 
Florida  Electric  Light  &  Power  -Association.  Secretary,  H.  C. 

Adams,  VV’est  Palm  Beach,  Fla. 

Gas,  Electric  &  Railway  .Association  of  Oklahoma.  Secretary,  H. 
V.  Bozell,  Norman,  Okla. 

Illinois  State  Electrical  .Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,  Ill. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi¬ 
neering  'Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New  York,  New  England,  Philadelphia  and  Chicago. 

Independent  Electrical  Contractors’  Association  of  Greater  New 
York.  Secretary,  A.  Newburger,  1153  Myrtle  Ave.,  Brooklyn,  N.  Y. 

Indiana  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  In¬ 
dianapolis,  Ind. 

Internal  Combustion  Engine  .Association.  Secretary,  Chas.  Kratch, 
416  W.  Indiana  St.,  Chicago.  Meetings,  second  Friday  of  each  month. 
International  .Association  of  Municipal  Electricians.  Secretary, 

C.  R.  George,  Houston,  Tex.  Convention,  Peoria,  Ill.,  .Aug.  26-30,  1912. 


International  Electrotechnical  Commission  (internatioral  body 
representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
Lonilon,  S.  VV.,  England.  Next  meeting  at  Berlin  in  1913. 

Iowa  Electrical  .Association.  Secretary,  .A.  VV.  Zahm,  Mason  City,  la. 
Iowa  Street  &  Interurban  -Association.  Secretary,  H.  E.  Weeks, 
Davenport,  la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 

D.  Nicholson,  Newton,  Kan.  .Annual  meeting  at  Manhattan,  Kan.,  Oct. 
17-19,  1912. 

Louisiana  Electrical  Association.  Secretary,  VV.  H.  Bower  Spangen- 
berg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

Maine  Electrical  .Association.  Secretary,  Walter  S.  Hyman,  VVatcr- 
ville,  Maine. 

Minnesota  Electrical  Association.  Secretary,  E.  F.  Strorg,  Chaska. 
Minn. 

Missouri  Electric,  Gas.  Street  Railway  &  Water  Works  .Associa¬ 
tion.  Secretary-Treasurer,  P.  VV.  Markham,  Brookfield,  Mo.  Next 
convention  at  Mexico,  Mo.,  1913. 

National  -Arm,  Pin  &  Bracket  .Association.  Secretary,  J.  B.  Mageis, 
Madison,  Ind. 

National  District  Heating  .Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio.  Next  annual  convention  at  Detroit,  Mich.,  June  25-27, 
1912. 

National  Electrical  Contractors’  .Association  of  the  United 
States.  Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 
Next  annual  convention,  July  17-19,  1912,  Denver,  Col. 

National  Electric  Light  .Association.  Executive  Secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  \  ork. 
.Annual  convention  at  Seattle,  Wash.,  June  10-13,  1912. 

National  Electric  Light  .Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,  Can.  Convention,  Ottawa, 
Ont.,  June  19-21,  1912. 

N,ational  Electric  Light  .Association,  Commercial  Section.  Secre¬ 
tary,  P.  .S.  Dodd,  1823  E.  -iSth  St.,  Cleveland,  Ohio. 

National  Electric  Light  .Association,  Eastern  New  York  Section. 
Secretary,  W’.  .A.  W’adsworth,  Schenectady  Illuminating  Company,  Sche¬ 
nectady,  N.  Y, 

National  Electric  Light  .Association,  Georgia  Section.  Secretary 
Treasurer,  T.  VV.  Peters,  Columbus  Railway  Company,  Columbus,  Ga. 

National  Eiectric  Light  .Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  Washington  Boulevard,  Detroit,  Mich.  Conven¬ 
tion.  June  21-25,  S.S.  Majestic. 

National  Electric  Light  .Association,  Mississippi  Section.  Secre¬ 
tary,  .A.  H.  Jones,  McComb  City,  Miss. 

National  Electric  Light  .Association,  Nebraska  Section.  Secre¬ 
tary-Treasurer,  S.  J.  Bell,  David  City,  Neb. 

National  Electric  Light  .Association,  New  England  Section.  Sec- 
reiary.  Miss  O.  -A.  Bursiel,  ’49  Tremont  St.,  Boston,  Mass. 

National  Electric  Light  .Association,  New  Hampshire  Section. 
National  Electric  Light  Association,  Northwest  Section.  Secre¬ 
tary,  N.  VV.  Brocket!,  Cataract  Building,  Seattle,  Wash. 

National  Electric  Light  .Association,  Pennsylvania  Section.  Sec¬ 
retary-Treasurer,  W  E.  Long,  Philadelphia,  Pa. 

National  Electric  Light  Association,  Power  Transmission  Section. 
Secretary,  D.  B.  Rushmore,  234  Union  St.,  Schenectady,  N.  Y. 

National  Electrical  Credit  Association.  Secretary,  Frederic  P. 
Vose,  1343  Marquette  Bldg.,  Chicago. 

N.ational  Electrical  Inspectors’  Association.  Secretary,  W.  L. 

Smith,  Concord,  Mass. 

National  Electrical  Supply  Jobbers’  .Association.  Secretary,  Frank¬ 
lin  Overbagh,  411  South  Clinton  St.,  Chicago,  Ill. 

National  Fire  Protection  .Association.  Secretary-Treasurer,  Franklin 
H.  Wentworth,  Boston,  Mass. 

National  Independent  Telephone  .Association.  Secretary,  Richard 
Valentine,  Janesville,  VVis.  ■.,! 

New  England  Electrical  Trades  .Association.  Secretary,  .Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors’  Association.  Secretary,  L,  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio.  Next  annual  meeting.  Breakers  Hotel,  Cedar  Point,  Ohio, 
July  16-19,  1912. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec¬ 
retary,  Prof.  I.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 

Pittsburgh  Electrical  Booster  Club.  Recording  Wattmeter,  O.  R. 
Bombach,  919  Liberty  Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  .Monday 
of  each  month. 
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;  Keji'venated  Sons  of  Jove.  Jupiter,  R.  L.  Jaynes,  Pittsburgh,  Pa.; 

:  Mercury  (Secretary),  E.  C.  Bennett,  St.  Louis,  Mo. 

I  Society  for  the  Promotion  of  Engineering  Education.  Secretary, 

H.  H.  Norris,  Cornell  University,  Ithaca,  N.  Y.  Annual  meeting,  Boston, 
Mass.,  June  26-29,  1912. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  B.  Moore, 
39  Trinity  Place,  Boston,  Mass.  Monthly  meeting,  first  Saturday  of  each 
month,  at  the  .Massachusetts  Institute  of  Technology,  Boston. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  H.  S. 
Cooper,  Galveston,  Tex. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.  C.  Collins,  Rochester,  N.  Y. 

Vermont  Electrical  Association.  Secretary-Treasurer,  A.  B.  Mars- 
den,  Manchester,  Vt. 


Western  .Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  76  West  Monroe  St.,  Chicago,  111.  Convention  St.  Louis,  Mo., 
Jan.  27-30,  1913. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  -Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  .August,  .\nnual  meeting,  Tuesday  after  Jan.  1  each  year. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison,  Ste¬ 
phenson  Building,  Milwaukee,  Wis. 

Wisconsin  Electrical  Contractors’  -Association.  Secretary,  Albert 
Petermann,  Milwaukee,  W’is.  Summer  meeting,  Waupaca  and  Chain-of- 
Lakes,  Wis.,  .August,  1912. 

Wisconsin  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  the 
City  of  New  York,  New  V’ork. 
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[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,026,653.  CO.MBIN.ATION  SPARK-PLUG;  W,  C.  Brunt,  Boston,  Mass. 
.App.  tiled  Dec.  9,  1911.  Forked  terminal  clamp. 

1,026,673.  MAGNETIC  SEPAR.ATOR;  F.  C.  Heinen,  Chicago,  Ill.  App. 
filed  -Aug.  10,  1908.  Inclined  rotating  drum  type. 

1,026,689.  TkOI.l.EiA’  H.ARP;  P.  .A.  McCullough,  Pittsburgh,  Pa.  App. 
tiled  -Aug.  30,  1909.  Readily  separable  parts  with  lubricating  fea¬ 
ture. 

1,026,711.  SHEET- .METAL  INSULATOR  PIN;  B.  R.  Shover,  Youi^s- 
to«n,  Ohio.  .App.  filed  March  1,  1912.  Slit  and  folded  for  attach¬ 
ment  to  a  cross-arm. 

1,026,722.  IIE.ATING;  W.  I.  Thompson  and  H.  G.  Thompson,  Newark 
and  Glen  Ridge,  N.  J.  App.  filed  Jan.  11,  1907.  Heating  elements 
arranged  in  boiler  tubes  for  train  heating. 

1.026.737.  DYNAMO-ELECTRIC  MACHINE-  W.  W.  Dean,  Elyria, 
Ohio.  -App.  filed  Jan.  28,  1910.  Automooile  ignition  system. 

1,026,769.  I'T RE-SIGN.AL  DEVICE;  C.  Raymond,  Windsor,  Conn.  App. 
tiled  May  23,  1911.  Thermo-electromechanical  system. 

1,026,775.  CURRENT  REGULATOR;  W.  H.  Sherbondy,  Fort  W’ayne, 
Ind.  App.  filed  June  8,  1910.  Storage-battery-charging  system. 

1,026,770.  ANNUNCI.ATOR  OR  INDIC.ATOR;  W.  S.  Woodruff,  New 
A'ork,  N.  Y.  -App.  filed  Nov.  3,  1910.  Carriage  call,  race-track 
signal,  etc. 

1,026,798.  VARIABLE  RESISTANCE  MEANS;  E.  R.  Gill,  Yonkers, 
N.  Y.  -App.  filed  .-Aug.  2,  1911.  A  spool  with  coils  and  adjustable 
terminals. 

1,026,827.  PROPULSION  OF  -MOTOR  VEHICLES;  H.  Pieper,  Liege, 
Belgium.  -App.  filed  Jan.  23,  1911.  Regenerative  system  with  a 
shunt-wound  motor. 

1.026.847.  COA  ER  FOR  ELECTTRIC  BATTERIES;  H.  J.  Brewer,  New 
York,  N.  Y.  App.  filed  Oct.  21,  1911.  Composite  cover  with  rein¬ 
forcing  rods. 

1.026,848.  ELECTRIC  LIGHTER  FOR  GAS  BURNERS;.  S.  Brown, 
Chicago,  Ill.  -App.  filed  Dec.  30,  1911.  Hot-wire  ignition  for 
acetylene. 

1,026,850.  TELEPHONE  TRUNKING  SYSTE-M;  F.  M.  Davis,  Chicago, 
Ill.  App.  filed  Sept.  14,  1908.  Multiple  jacks  and  lamp  signals  at 
each  end. 

1,026,857.  ELECTROLYTIC  APPARATUS;  L.  G.  Fixen,  Chicago.  III. 
-App.  filed  June  4,  1910.  Multiple-compartment  tank. 

1,026,862.  ELECTRIC  AVATER  HE-ATER;  E.  M.  Hengell,  San  Fran 
cisco.  Cal.  App.  filed  Dec.  19,  1910.  -A  helical  wire  is  spirally 
coiled  between  two  frames. 

1,026,874.  OVERHEAD  TROLLEY;  A.  P.  Lord,  C.  A.  Lindberg  and 
J.  A’.  Flanigan,  Bradford,  Pa.  App.  filed  March  27,  1911.  .A  harp 
with  removable  bearing  blocks. 

1,026,900.  APPARATUS  FOR  REGUL.ATING  DYNAMO-ELECTRIC 

M. ACHINES;  C.  E.  Bonine,  Elizabeth,  N.  J.  -App.  filed  Feb.  17, 
1906.  For  railway  motor-speed  control  by  varying  the  field  strength. 

1,026,904.  ELECTRIC  MOTOR;  J.  Burke,  Erie,  Pa.  App.  filed  -March 
14,  1906.  Portable  blower  motor. 

1,026,906.  ELECTRIC  CAR  SIGNAL;  E.  B.  Chapman,  Chicago,  111. 
App.  filed  July  7,  1909.  For  indicating  the  speed  and  direction  of 
movement. 

1.026,955.  TROLLEY  RETRIEVER;  S.  P.  Kay.  Rochester,  N.  Y.  App. 
filed  April  17,  1911.  .-Automatic  spring-operated. 

1,027,011.  E'lRE-BUCKP'T  SUPPORT;  M.  A.  Stewart,  Newark,  N.  .1. 
App.  filed  -April  11,  1909.  Automatic  low-water  alarm. 

1,027,046.  BLOCK-SIGNAL  SYSTEM;  L.  A.  Hawkins,  Schenectady. 

N.  Y.  -App.  filed  Oct.  2,  1909.  Danger,  caution  and  clear  signals 
controlled  through  the  track  circuits. 

1,027,047.  AUTOMATIC  TRAIN  STOP;  L.  A.  Hawkins,  Schenectady, 
N.  Y.  App.  filed  July  26,  1910.  The  track  rail  has  a  non-magnetic 
section  and  means  for  magnetically  bridging  the  section,  and  the 
train  carries  an  electromagnetically  operated  brake  system. 

1,027,048.  ELEfn'RIC  MOTOR;  L.  A.  Hawkins,  Schenectady,  N.  Y. 
App.  filed  Nov.  8,  1911.  Electromagnetic  brake  for  a  railway 
motor. 

1,027,053.  COMBINED  AUTOMATIC  TELEPHONE  E-XCHANGE 
AND  FIRE  ALARM  SYSTEM;  J.  W.  Lattig  and  C.  L.  Goodrum, 
Rochester,  N.  Y.  App.  filed  March  17,  1906.  Supplemental  ap¬ 
paratus  used  as  an  adjunct  to  the  ordinary  telephone  equipment. 

1,027,072.  ELECTRIC  CONTROLLER;  W.  Schwieder,  Granite  City, 
Ill.  -App.  filed  March  27,  1911.  Hoisting  motor  control. 

1,027,088.  WATERPROOF  BATTERY  AND  METHOD  OF  MAKING 
S.-\ME;  R.  V,  Villiers,  East  Freetown,  Mass.  App.  filed  May  11, 
1910.  A  dry  cell  incased  in  cement. 

1,027,090.  CURRENT-COLLECTING  MECHANISM;  C.  J.  E.  Waxbom, 


Westville,  Ohio.  -App.  filed  Feb.  20,  1909.  A  conductor  hook  for 
a  reeled  cable  for  mine  locomotives,  etc. 

1,027,101.  REGULATOR  FOR  DYNAMOS;  W.  H.  Chapman,  Portland, 
Me.  App.  filed  May  14.  1909.  The  rheostat  arm  is  given  a  pro- 
gre.ssive  vibratory  movement. 

1,027,103.  TROLLEY  CONTACT;  F.  T.  Cope,  Alliance,  Ohio.  App. 
filed  Sept.  21,  1911.  Signal-operating  contact  strips  adjacent  to  the 
trolley  wire. 

1,027,126.  SAFETY  DEVICE  FOR  ELECTRIC  HOISTS;  J.  H.  Hill, 
Cleveland,  Ohio.  -App.  filed  March  18,  1910.  Controlling  device  to 
prevent  the  motor  speeding  and  lowering  its  load. 

1,027,129.  ELECTRIC-CONTROLLER  CRANK;  G.  E.  Henry,  Vin¬ 
cennes,  Ind.  App.  filed  Dec.  1,  1911.  Street-car  controller  crank 
connection. 

1,027,145.  DYNAMO-ELECTRIC  MACHINE;  J.  E.  Noeggerath,  Sche¬ 
nectady,  N.  Y.  App.  filed  April  21,  1910.  .A  sliding  connection 
between  an  armature  conductor  and  a  collector  ring  to  permit 
expansion. 

1,027,147.  P-ANELBO.ARD;  R.  H.  Olley,  Syracuse,  N.  Y.  App.  filed 
Feb.  4,  1911.  Fuse  plug  support. 

1,027,159.  -MOTOR  CONTROL  SYSTEM;  J.  A.  Seede,  Schenectady, 
N.  Y.  App.  filed  Oct.  27,  1908.  Fly-wheel  jnotor-generator  set. 

1,027,162.  NON-CONSUMING  ARC-LAMP  ELECTRODE;  E.  Wein 
traub,  Lynn,  Mass.  App.  filed  Tune  16,  1910.  Provided  with  a 
non-conducting  sheath  of  oxide  of  magnesium. 

1,027,165.  METHOD  OF  TRE.ATING  FILAMENTS;  H.  1.  Wood,  Sche¬ 
nectady,  N.  Y.  .-\pp.  filed  Feb.  9,  1907.  A  cadmium  amalgam  im¬ 
pregnated  with  tungsten  is  baked  to  drive  out  the  mercury. 

1,027,166.  PUNK.XH  F-AN :  J.  D.  F.  .Andrews,  London,  England.  App. 
filed  Sept.  2,  1905.  -A  pivoted  armature  with  fan  attached  is  oscil¬ 
lated  by  a  magnet. 

1,027,169.  B.ATTERY  ZINC;  J.  Beattie,  Leete  Island,  Conn.  -App.  filed 
June  17,  1911.  -Amalgam  of  zinc,  sodium  and  mercury. 

1,027,174.  EARPIECE  DISINFECTOR;  L.  Block,  New  York,  N.  Y. 
App.  filed  March  13,  1912.  For  disinfecting  the  diaphragm  of  a 
receiver  and  the  ear  of  the  user. 

1,027,175.  TROLLEY;  S.  Brauner,  Pittsburgh,  Pa.  .App.  filed  Jan.  20, 
1912.  Auxiliary  and  main  trolley  wheels. 

1,027,230.  R-AILW.AY  SIGNAL  APPAR-ATUS;  J.  H.  -Alandar,  Chicago, 
111.  -App.  filed  March  7,  1910.  A  track  and  a  vehicle  in  contact 
devices.  For  transmitting  signals  to  the  operator  on  a  locomo¬ 
tive,  etc. 

1,027,238.  RECEIVER  FOR  ELECTR0MAGNE;TIC  W.AVES;  F-.  R. 
Carlson,  Brooklyn,  N.  Y.  App.  filed  March  16,  1911.  Vertically 
adjustable  contact  point. 

1,027,239.  TELEHONK  EXCHANGE  SY-STEM;  E.  E.  Clement,  Wash¬ 
ington,  D.  C.  -App.  filed  Jan.  28,  1905.  Common-battery  system 
for  two-wire  or  three-wire  circuits  with  two-conductor  cord  circuits. 

1,027,240.  ELECTRICAL  CONTACT;  E.  E.  Clement,  Washington,  D.  C. 
-App.  filed  Sept.  29,  1906.  A  rivet  formed  of  a  base  metal  with 
a  coating  of  platinum,  etc. 

1,027,272.  AL.AR.Al  FOR  BOXES  AND  OTHER  RECEPTACLES;  S. 
Mundler,  London,  England.  App.  filed  Oct.  23,  1911.  Burglar 
alarm  for  cash  boxes,  etc. 

1,027,279  ELECTRIC-LINE-TAPPING  CONNECTOR;  J.  F.  Richard¬ 
son,  Montreal,  Que.,  Canada.  App.  filed  Jan.  15,  1909.  A  rod 
with  two  hooks  and  connections. 

1,027,281.  TROLLEY;  S.  Rogowski,  I^rmony,  R.  I.  .App.  filed  May 
10,  1911.  Jointed  pole  with  yielding  connection. 

1,027,291.  ELECTRIC  HEATER;  W.  Stanley,  Great  Barrington,  Mass. 
App.  filed  Feb.  20,  1912.  Fireless  cooker  with  a  movable  heat- 
storage  mass. 

1,027,295.  SIGN-AL  DEVICE;  W.  Thorsteinson,  Winnipeg,  Man.,  Can¬ 
ada.  -App.  filed  June  24,  1911.  Thermometric  indicator. 

1,027,299.  HIGH  -AND  LOW-WATER  ALARM  APPARATUS;  A.  R. 
Walls,  Gypsy,  W.  Va.  App.  filed  May  11,  1910.  For  steam 
boilers,  etc. 

1,027,337.  ELECTRICAL  HEATING  DEVICE;  F.  J.  Holmes,  Chicago, 
111.  -App.  filed  Jan.  4,  1909.  Hand  soldering  tool. 

1,027,351.  ELECTRIC  SIGNAL-RECEIVING  -APPLIANCE;  J.  G. 
Mitchell,  Cleveland,  Ohio.  App.  filed  July  26,  1907.  Electromag¬ 
netic  vibrator. 

1,027,376.  TELEGRAPH  TRANSMITTING  MACHINE;  F.  de  A.  del 
V.  Atiles,  San  Juan,  Porto  Rico.  -App.  filed  Dec.  19,  1911.  Key¬ 
board  operation. 

1,027,382.  R.AILRO.AD  SIGNAL;  L.  E.  Garnett,  Chanute,  Kan.  App. 
filed  Aug.  23,  1909.  Semaphore  with  inclosed  operating  mechanism. 

1,027,392.  TELEPHONE  EXCHANGE  SYSTEM;  J.  L.  Wright,  Wash¬ 
ington,  D.  C.  App.  filed  Jan  3,  1907.  Automatic  switching  appar¬ 
atus  for  party  line.  • 


